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1 

[#fF»*<£>®B] 

[W**l] §iW£tl1t&&Oh'y h<o*>. *y 
* fctt-«#W»W«r A**Wf fc#JC 

foot, 

-vSrffl^T;^, *:7*fcf4-B#iftBiSWf&J®i£ : fT5 

[ft** 2 ] HfrtEfflS^ Ky HitT*5J:WJ*(6liC 

[ft**3] *triB#«ifti^^-^tt. *j>&< t i>- 

[ft** 5 J §t** 1 4 OfBJti^mcfSttW^it)*- 

So 

[ft** 6] Ky h*ttftro££tt£ttftafll 

©SESIi»JC LT-£co8igiJteT'ga?iJ LT& 9 . 

or, 

mrfEttSo Ky h«r**©^— : 7"K#«iJL, PI-AT} 

lit** 7j temomttt. m 

h£«fi£-r5 KyMii, BulE Ky )>mff£K:ttt*c> 



2 

z7-#wgmiakbm&&vy'y>(-/vYm^ m-x 

S«Ky hfc^i-S«#«lfc«*&i-5fll*IMB«iliI» 
[ft** 8] a#*6*fctt7fc3B«©««Jfe^fi« 

io [00 0 1] 
[0 0 0 2] 

[*&&«] *5-**K«"CH:, llBSdSr, 

R (#) , G («) , B (W) 0#«fefc»iSUT3 K 
y h (f-7*H^) f'^SiJ-rs 1 1 fcfi, Ky bSr 

20 ^T'# K y h <r>*ls*y%%mtZ> F R C (Frame Rat 
e Control) Tj^^j^ixTV^o 

[0003] rr-c, ^y-yT'vhD^^froMff 

^tJx.lf 1 6Pg^S^ (liiilg{COV^T4 0 9 6fe©*y 

(co^r, 157^©^, (*fcl4^-7) S 
-&57^-ASr, SKKy hwpgfau^/WwjCCT 0~ 
l 5 05 1 6Wffft$t5rif> WW**#ff*>*t 
5„ fcfc'U, Ky hSr«HWW» ^ 

[ooo4i mz.t£ 5/1 5mmt-rz Ky ^^co^^r 

14, 1 5 7U- -t,(755 <b, 5 7 Ajt*(7^->-S-&iX»4 

|gl~^5 7^-A^^3^^T^-v$^: 
r, St)fflS6~Si 5 7 u — j*\'$~y S-frS <£ 9 &7j 

14, ^4, ®7, SlO> Ml371/-Acoi^ 

(C3 7l/-ASC^$tt, J)5KyMc«ILtt 

S/lSixSo «tJx{4l 0/1 5Bflt-r-5 K 

yhtoV^J4, 0i|x.l4, »1, ^2, »4, »5, ^ 
7, M?8, $10, $11, $13, mi 4 71/-At 
*5^^-C^-^§^i•T (37V-ASia7^tT) , 15 

yu—Knoh, tv^tSi o 7 w-^Sr^Wlc^ 

[0 0 0 5] ^S-TS Ky K^±?rl^^lc^-V^- 

7$*5t, ^f4i9 7y y*^J®Hi:/j:5o trt\ 
Vt7$f5 Ky h^^PflWJct^ftS-BrS^t^ffl 
so SttTV^o Mz-tf.. ±IE5/1 5BP%^*-tS Ky 
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VifiG^XhK), ^-©^[CRfe, *r(l!|(CBfeCD Ks» h 
ritP>© Ky 5/1 5 pgfPS:S^i-5 

ttltSBfiOKyhto^ttt. 82, «5, 88, 
• 11,1147 l"-AWyStfi-*, (± 

89, 812, 81 5 7U-At?^-^^-fr^,ir 
[0 0 0 61 roipli, RGB#fe©Ky hSr*>$ 

t, 5/1 5Ptf|-C&ix«mtL*»«>7L'- MZ%>\,^X& 
[0 0 0 7] ifEFRC^sCte, itUA'y-^h 

y-?hv? xMom&m&mmt. Mttf, -v h y * * 

fcTFT (Thin Film Transistor : IIh7y^?) 

[0 0 0 8] -t LT, r©J:3fc*jSfc*s^-C, 

©Btffefrf-fcRlflD-rSi, SBE hmffi*5±r/*MSiS 

*5 <fc tF^[S]«S©^Stt^SSS** iftc «fc o T«t}$ $ 
«3*S*W**KPfcrt;C-C*iar*-3i:, Ky hgt 

[0 0 0 9] zcom. #Ks/ Mg«»d®ffi£*8£-e:3 
Wf*lH®Sr*^-r5fcfeOffl^^^UT, ^©-gpo 

[ooio] ::t-, tm^mcfvto&ixzm&m%-n. 



4 

or, T-f-v? • TtT-j-f-? v y ? ^©ifon*^ 

fc^-e#5. L^L, PHUfcSrKtAl D/AS 

= hM«r«S:LTL* 5. ^" t\ D/A^ 
&lilIMtT^$:h<*ttMftfrfcS^e<tt*., *fe 

lOMiftinnRa f r c \z. ± o xnm-rz r^sttt, 

*i5„ #Jx.tf, D/AaE»lHiKMSfc*5i*ii*Hf»l«:«r 
to 1 6ttM£U £6 4ffM4>04 5/6 4ttH$S;i%fr 

LT, ^:ffl?t,371/-A^l 1/1 6Pgga, 9917 
U-A&1 2/1 6»«Tf**i-ilff iv^. 
[0011] 

i-*4:^5IBMW*«£Lfc. £"f, ^yi/^h!)^^ 
MtCo^T, Wx.fi, G05 Ky r-£tt£3/l 5P£Hi 
ao L, ■ftliroB, R©Ky ht-ttb^O/1 5RtP <,*-7 
**) iLT, «fe^7Y»t 4: 

Srtf 5*>5 Ky Hcov^T«lf5t, 8l, 86, 8 
l l 7 9 , i©7i/- A-e«^-7tc^ 

§o ^m-rti«, 7u-Aji«(0 5f&ojiss-eG©.Ks/ 
*>*7R&m±i oHzfc^t), rtK-e^y y**» 

30 [0012] 4fc, 7tD^-7^f^y-7|.!)^xI 

©ffi^s^^st- f r cttzmm bfcs^»r*ji>-c t 

h »^»C*f LT45/6 4 fgp*«*?rtT P 

■rst, y^-j^mm<r>A^(omm Wx.& 1 2 . sh 
z) t?pgfiisi 1/1 6*5<tu:i 2/1 Qizm'omiiz. 

t/Jn^ < -tz r t is-et 5ds, ^ist?7 y 

[0 0 13] 

[g!M£&ft1-Sfc«>tf>i?&] ±IBiUSSrfilft-r5fc» 
-fSttpgiaSrATJPgllx- ? LT7U-ASI:|j 
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B, C) fc$MWU PI-A^BII^-^fcJtLTriib 
»c, St#*2!B«W>*MMi:;fcoTM\ SB** 1 i2«©B 

*5 ± xmjjtoK. m o rsa^ij s ax, natt am^fit k mm 

t5ttf0 2o©^u-/|;|j; > l^-A^Pg^x-* j£ 

EBSixfcaaic© Ky hSrK^y^-r— /p Kfffc*^* 
1ztt*yt&z\k fcJ:o-ciW«*lrfr 5 «*£B©^ 

isst-fc'ot, R-Aawn^-^teafLTflfE** 
-fyj—iv Y%<F>*i/*y<Dwm'*f>—y%7 1 — Ag 

t V>#mz*tm LT-S<7)^llJttT'ffi?iJ LT* 
9, lWSBKy h©ty*fcBt7|r> u^WJiatJfc 

y°A, B, c) n-AABPf-^fcStur 
al-^Sfctt— ^ttHtnrofWPSrfT^ftlWiaiSSrSi-ir. 30 

tt, «ft©*figft (112) fc, «&©{f^-g| (1 1 
4) r^e>jfeaEit**J«tTJ { fi^i!*o#$Jlic:*t/j:LT 
BRSixKy Ks> h*S (1 18) i:, mi 

*i.3;£B«#fcJ:oT, SttflHHft&SttKy h®B£ 

(10 1) WEKy h*«fc#LT#lRie«<*itfc 

at«i»iaifc*»snfc«ft3fe^*t«. (ffif B 105) 40 

(13 0) i> PtPf f -^5:HtJ!E«-f-7'>'^-/i'Kfe(0 
A'Kftfc, ^-A^Pg^x-^(c:*rLT7^-AS{cSi) 

SfHI-^EblsJsg (14 0) i £ Affi^S r kZftWik 



6 

[0 0 14] 

[n^to^jsro^ffi] 1. mmmwm 

1. 1. <#?-B*5S«©1*fift> 

«T* *38iK©Ml0lifi^ffiKo^Tl2ffi£#l$LTfft 

*i6«ft*«st«Bi 0 Ota, m&m*<oj£&t&m m 

*«Cn*©«#m* (ft*») Xl~Xn^J^(Bj(CiS 

*el-c»j«£*vc^3. rr-c, 1 0 0 -e 

{4, 5 -*roS«(CjfeaES^Y 1 ~Y 

mas»j«$n, ffi*©a«fc(9 ^§-m*ix 1 ~x n « 

iot^5„ Ufc*5oT, #Ky Hi, jfe^®HIY 1 ~ 
Ymtff^mSX l~Xn i©&£^gC#{;::}o<^-c, ffi 

mmm t * nrs \z&m s jxs % a t k a <o mat z n 5 - 

ilc/iS„ rrr% #Ks>McJi, R (*) , G 
(m x B (#) <Do*>, vvr*uo»ifojs«#fc«9!3 

[0015] jfeSmffiPSHUK 12011 fe&W. 

mmm& 14011 'ft-^-m^x 1 ~ x n zzn^timm 

■t?>i><DX&,5 0 rr.T*, jK^^JX-tfTN (Twisted 
Nematic) MT'fett«, fKA^(OAM^|f!I^PfS«m 
T?^9 0«Jgi^fi«)tiai:ix5«t3*gB|p]«kadSlfi$*i 
So *LT\ 6fif6]^a(c.toTi^«;1lPflSriija-r53t 

**^a»«#*i«(ifc«<is*, mffi*aiintt«8©jfc3t 

tt««tH5c-r*. r©fc«>, *f(3t^Bl 0 O^^lM 
BSE (¥«) tSi»fttftfhBIS*5ri-e. 

tttB-cjt^aw (Sis) -rsctfctts. Lfc^or, 
fciuw^m^t&Bgg 140 k x ixmm-rz iti: 

[0016] **5, ffiS^iS i 8 0SW±©feC^ffi 
(SlSr^ri-'SSTN (Super TwistedNematic) MffiA^*) 
lxf4*, -*f ©S«©^(ll * B3t« SrEfi-T 5 i 1 1 

&xhi> a z<D£iiz, m&tfftii. xmrnomwizm 
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[0017] MWbIK 18011 jfeS«SKK)|Hl 

881 2 0*iJ:lf«-§-«ffiffif(||HlKl 4 OW^f^tU 

*4if«r4|jl • 1 1 fc(c, flr-g-ttflUBKilIItt l 

DATA&, #iiT KU^Wa d ti: ttCtt^-r^tcD 

[0018] fcfc, «MIhISS 19011 iSliY 1 ~ 

vc mmmw.) zsu&^xi&nmmmi&x 20 

ICtft^-rs-*-, ffftffiX l~Xmtf>{f LT 
fflt>ib*t5±V2, +V1, Vc $r±j£L.-C(I-f§-«f£ffi 
idnissi 4 oi;«t5t)Wefc5, rrt, mffiv c 

(4, ft-§-mjEt Ltffll<^tE+V2, ±Vl©tWf 

**i£^ffit*jv>TE«ifiat tt^JEv c J; 9 fc&ii 

Vc£g!pi: L-fc^eoff -§-mE V l , V2©«ffiit 
14, VI : V2 = 1 : 2XhZ> 0 

[0019] jfes«^»[Hiss 120^, m^-m 
mm®®® 140, MpiHisg 1 8 0*3 £x*mmm%, 1 9 

OlCfcoTH lifcLtlfyT'tLti^tSii: 

0 0 (o-g^mi&m&om'wwt wz.^^xmm 1 4 
5. 

[0020] 1 . 2. <ml smm> 

SW«fcra«Sfc!MfcaHR-t-5J:i:'t>fc:* 17U-A (1 

L S (Multi-Line Selection) #5t<£>^ift#ifc£rfflV'>T 

US* Uj b-rZk, 123(^^4x^4 5(c, 171/ 
-AS:4^Lfc#7w > — /UK (If) ^tl^JUifc 
l^T, 4 #§(c38Syt8IH (1H) £33^ 

[002 1] g¥*ffl(C(4, ttSiY 1 ~Ym»c:fcV'>T, 
jE«^±tfK£tt£*M$L*#&, SJ?»IB]Sr^IS]W 
fci 7 j£SS*IY 
4 #£&(;: LT|ijH$l£jt#?LT, 

■t-^T^^atmiSY 1 ~Ym^R]AD$H5]l*?«JEro|| 

1 7 SfptTc^mjiS-^nir^Sr 
[0 0 2 2] c? t, ^(OiotcMLStticttfclrZti 
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MffillllSi 8 0(1. *ft«x*©±5fc*JWM-*: 
£/&-f5„ i-ft*>*>» fM«lHl8i 8 on, Jgifc, #7 
^-/wKO*^(cBI/(&/^^YDSrm^L, I2C, 3- 
7^-/UK<Df:#}f:::}3t>T, 4#tf>7&S®fi<£>iIft£J§ 
TfrfZmVirr-? SDSrffl^U S3t« 4*<£>;££m 
«i«rl^NfS*?^5®«?SHM (1H) «C5yf/<^L 

u asm, awAfcam a 7 (sa^aas 
[0023] rr-e, *n»&j&-cn, 4*<d^s®s 

ZmmzWSi-lr&ox^ ffittr-^PSIl, M9L-?Z>4 
*©*$til:JtJjLfcPS 1 ~PS 4 Stt 
0»Jx.(l, H3K*Sji5i5ft3fe3lEtUEEi:-f5fc 
ffittx-^ PSl~PS4lt SfcSffiV 3 
LTIEffifflli-f r+j igtfEU 51tRSI£-V 

3«r»&L.-CA*flli:-*-3*&S: r-j bSOBrr&k* 
m i 7U-A(C*3V^T. ^ 1 7 ^ -/U KT-(1WS#(C (+ 
- + +) , l2 7-f-^K-?li (- + + +) , 137^ 
20 -/H-"CI1 ( + + + -) . i4 7-f-/VKttt (+ + - 

P S 1~P S 4(C < toT^§tt€.11tt(l, 171 — Afe 
(CSte$tt50T% ^<SB (i + 1) 7W--MC*5Vn 
t, »17>f-/PKt?(4 (- + --) , I27^-/PK 
t?(l (+ ) , S3 7-C-/UKTI1 ( + ) , 

S4 7^-^Ktli ( + -) iftSo 

[ 0 0 2 4 ] &(c, Ky hSr*^-r-5»&Sr T + j t 

l, r-j t^g-t-st, ^^h^4 

*f*^*5m#««issi$ti5 4*^fim«it 

<7)^M(c»jj:-r5 4o(DKs' ^^-o^^^:*@L, ^2 
(c, hrot^7i:MSffroItti:ro?-f Jrft 
HU »3(C, ^-ffe»2j5 roj T*fetb(l-V2 5r, 
-Sc^Ci65 r i j T*fettH-VlS:, 3F-iafc!6S 12} X 
feilifVc^ ^F-a^i&5 r 3 J ftotfVlS:, ^P— 
S:Sd5 Uj T-fetv«V2Sr. -tix^ttjl^-rs r ir t 

-rs. 

[0 0 2 5] «jttf , jfe«m®Y 1 ~ Y 4 irft-H-SffiX 
"o lt5Eit54offlKi/hi5f'<Ttyffe5i^ i 
3©S i 7i/-iffl|i 7^•-y^K(ct^^^T, 
Y 1~Y4<DSJ?«JE(D<H4I4 (+- + +) Xh'O. 4 
0(7) h(75^->-^7ll (+ + + +) T-fc-5^Pj, Ml# 
(-tfcl55-t-6t, 2#Bfc*(t^^-g:T-fc.5o rwfc«>, 
^F-SS:^ r i j t/f5©T% 3^7-{-;vK©t^ 

jtft$RflK:fc^-c, m^-m,mx 1 tn, v 1 

[0 0 2 6] Wz.t£, jfe36*SY5~Y8 tm^- 

liX 1 c3clt5 4o© h^i-^T^^r-feSii 
so ^, tSfgYl~Y4©IJ?t5©Iftli (+- + 
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+ ) Xh<0, 4o© Ky Y(Oir^iry\± ( ) T- 

*>S^bs- W#KJt«i-St, l, 3, 4#griS/F-§t 
■cfeSo r©fc«>, ^-S:^:>6 5 r 3 j iftsrox-, £-7 

w -/u k© 2# a ©s^jwraicia^-c, (t-g-msx 1 1 

[0027] ^wmm^y 4 -*> h-m\z.fit>tiz 

mM^ti^mt^-finii-v 1 t/f>9, 2#g©stR 
fflWfcWtosnswEttvvfftfcv 1 

(i + l) £ttH|fclcj:9&Ai* 
A'K0*«J03MyHRI*sj:lf2»l«)My!l!nBte33V^ 
*x5i!9 titeS,, 

[0 0 2 8] 1. 3. Kpgm^? — » 

-^riSfliV^ftS. ro5PiSi^^— VJ4, l"9?lj© Ky 
hx47^yj SrS*/-?^ — ytf^fcwffeO, 3 7 
W'-ASr^ffii: LTI^— 5! 5*1,5. 
*J, HKj8V^T/Nyf-^^Sr*Lfc Ky haWttPRtk 
6»#©Ky h***r#tlB-C*)5. I^©<fc o 
0, 0 1, 10, 1 l(OA^PgS|-r-^©v^-ftt(cov^ 

Tt, l4n7'fV (1IL, n = 0, 1, 2, ) *5 

itfg? (4n+2) 7-1" VIS, Sl^Hi— ©/<*->T? 

IB (4n+l) 7-f^*Jj;t5m (4n + 

[0 0 2 9] 3 7W-AT»4HfilSr*gir5»^, 1^5 
© (a) ~ (d) tC*i-X^-^^i7W-ABt-t-5 
t. 2 7U-Altt^*tSr£tci Ky h"f btfc/^^- 
Vti-5 0 -t^i-Si:, Ag&KBgP©^*-:y;4S#T, 
Bat-CgiSW^^-V^JfeT, CgiHCAgB©/-?*-:^ 
< 5„ 37U- AS 141 7 1— Ag©X* — >£;feK2 

Ky M*f>Lfc^^-^t-r5„ ^5-T5t, A«K:c 
^©^-V-riS^T, B^f-ASCcD^^-V^JlST, C 
gBtcBSRco^^-V^K 5„ 

[0 0 3 0] IH5 (a)~(d)(iI:fc^-04, RGB3-fe©Pg 
■#IB]— e*>5»*«:*Lfc#, — *Wfcttfe*teHWI 

(4S^5fc», zht><Dmo&&<Dmm<'*?—>'&&& 

»fcfflV^ft5:iC46. ^(D^Ji: (e), (f) 

5r^(fT*3< 0 PHI(e)l4, R&ORRItf T0 1J T'fc 

9, GtJitfBfewpisias rooj t*£>5$§3-©0!]T'£> 

5, |5]|a(e)^*5l>TI4, Rfe©(SgHA**-V»4l^l2 (b) 

f4(^HKa)lC^-r i {>OiP--Cfc5„ 1^13(014, 
R£,©(gS3ri 5 rioj T-fct), G*5<fctfBfe©|Sgl§a5 
TOO J T'feS^WfiSjT-fc-S., I^H (f)IC*3V^TI4, 
Rfe©pgH'<*-VI4|5]|3(c) X'h 
G*JiUfBfiO|ig|§/<^-vt4^ia (a)(C*i-t(D 
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[00 3 1] £*ib#K?bfi, ^©ipK^A—T 0 
A, B, Clc^^-7•^^•^t5i^Tv^5» *HS6^ffi(c*3 
^TI4, 3 Ky hf!i^iSit±ct l ?i\>—7& 
MSiirv^. 0±-C«9 Ky h^©^— ^St^L 

K? 3KyhSC v A, B, C, A, B, C, - 

••■©Hfc^i~-:/£tt$;h/0*a. rftib© Ky 

Mix Y^lpJfcjftoT, 4Kybfet*«5^-7'^ 

io 3 Ky MJ:»LTY*fti©±«fcffiB-rs 3 Ky M4^ 
^-7°B. T«-ttK1-5 3 KyUl^-^CC^S 
Stvc^s. r.*u4, #*ffi;#fiK:*5^-ci4#ii©A73 

5fc#>, l^— ©*>— y^X^rifijfcSvttY^iPjlJiffi?!] 

[0 0 3 2] 1. 4. <j£2£®£889l§]!5> 

om®®&<DMft&)Mm^\,^xm.w~i-Zo *i\ *s 

20 i"5o El 2 (4, *2«SK«JlelgS 12 0 ©*^5r^i-7* 

oy^ig-efcSo r©iai-*5VT. */y yuv>*? i 2 

0 214, MtffiY l~Ym©^(C»jSi-5mf y h 

1202 fciSS-Jfy h©<eaS«#«:, 
*i^jHi»iUi#i£:lt» l^mcSlR-r'<#4*©3feS 

ttm&mRMmmm&mj£zti?>mf$.kti:vx^z 

30 ©-e, ^Jx:l4, l 7U—^rt©S?D©S^SBraT-»4, it 
*mgYl~Y4d5S«5*l. ^©^^P^-C-14, jfeSc 
tiY5~Y8#MS}l5^it45 0 ii^T, 
-^"1 2 0 414, M"^? 1 2 0 2fCi t>i#5££ 

l~PS4ICLfc^ot 1 il^Siff V 3 £fcf4-V 3© 

[0 0 3 3] U-^t/Uv'^^ 1 2 0 614, =f^—^ 

40 1 2 0 4tC«toTW^5ix5«JES^«-§-©«EEaitBSr 
t£*1-5 t©T'fo5„ -t LT, -feU^^1208H:, m 
BE StidSit* $ MzMSmm%\c «toTJt*$ix5^ 

3t>©T*fc5o r©±9^»^(D^aE«^K)I5JKl 
2 0tcj:ntf, i7U-^^4^U#7-f-;i/Kro 
S^tc, 4#©£Sm&©S«£l§*-f 5iS#x-*S 
D*sflt«&S*tT, rixd5y yf/^LPCtotlR 
»WH»tJ«Rteai*ft5i:i:tlc, »7-?PS 1~ 
PS4d5«-7^-/WKfetctt^$*t5©T-, *^m®Y 
so l~Ym»C^JD$ix5«ff^l4, ^lxl4> @3IC^5 
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10 0 3 4J 1. 5. <«^-mffi^t(l@K> 

^mtfKSllBlKl 4 0CD«fi£(iol^T[Il4 

MLr»wi-5. I4ii «-^«sii»|piss i 4 o <om 

i$Li:ffi-t-7u y^glT&So r^Htcfcl^, 
f&JffPlElgg 1 4 0 2 IS, ^7-?»toll)H:fflv^4 
?Tft<OffT KU-XRa d ££/&i-S t> CDTfc 9 , ^4 
tT^rotTT Kl^^R a d £, BIJ&^U^YDJCi 9 y -fe 
y Hi-Si itfc, g&$Wfefc#&$ti,57y 1 ^Vu 
*LPTMm*lc£if ^itSWi&i&oT^So Lfc# 
oT, #Jx.f4\ T Kl^fWfflllHl&l 40 2IJ, =g-7^- 

^ KogfljosRfflra-m, f? i tT~m 4 1? k u 

*Ra d£±j£L, fcroa&JHIWCtt, ^5tf~m8tT 

[0 0 3 5] gcV^T, *^^^-y 1 4 0 414, 4>&< t 
trntTx n^ijw Ky 1- t-ttJS^SSet&ffi&SrWi-Sx a. 

PgWU^S/U^i-pifpx— ^DATA*S#iiT KW*W 

It^liJLfllTa, T KWR a dTJt££;}x;t#ifc<D|5g 

4-»tV>5, i"&:b*>, S^^yi 404i»f)ll, 4 

#?!J{C^Jt£; LT a 1 ~ a n t SfB-fS r. 1 1 "TSo 
[00 3 61 HPx-y-fE&lHlB 1 4 0 6 f4, IS 

^■m^tlfcPi^x-^ a 1 ~a nfcJtXT, i5l:fL 

Ky h^^^jfee-f StOTifc 

^fc/w-A-l~j£LT£&$;h<S r. 1 1 &S„ 
[00 3 7] r. <D7c«>, Pg^x-^^IUK 1406 
14, ^&-r— ?VH 4 0 6 a -Sr#^JJC^LTn (r: 

r*tin = 4) f@dx.So *»5JHfc»jSt5t» 

*^ffi«£04tT#, ^*E1ti-5t>WT-$> 
S„ -t LT, 4ffl©Ky H£*tJi;i-S|gSix— * i, 7 
U-A#^-?r^i-7 FRD £A5{fef&£*LS 

t, ^&x-://H 4 0 6 a f4, #Ky MCO^T, % 

m^x— * fo-r s pwis 1 7 l- — a x — * f 

R DT*^£*lS 7 u- A t fc:*tt£:i-S|5gi.'<* — V«r3B 
^S i 1 fed, ^gg Ky hi5^->*>^-7^5rWSiJLT, 
-&tf> Ky h©^-y^-7^t Ky hx-^*W73i-S„ 
* Lt, foS 1 ^JIC^i-S^T 1 — 7)V 1 4 0 6 a 
14. S^5lJfC*3»tS4ffl<0 Ky h W^-V^-75r^i- Ky 
hx-^b*m7Ji-S*^i/foT*3fJ, r<Dfc#, PH 
l7-?fMl 4 0 6^lt 4tTXn5IJtC^Si- 



72 

S Ky hf-^ bl~bn^ -^ft^'ft n?(cO{f -)§-Wi 
X 1 ~X n KttJCfcLTtHTJiSixS - 1 1 &S. 
[0 0 3 8] mn®& 1 4 0 8 14, *>";*-7£& 

^i"S 4 ^X n?!l#<E> Ky hf-? b l~bn^f>, ft 
*«SX 1 ~X n <D£* ^JBi-^tmjESrS^S-frS 
mjES^ff^-Sr^UTW^i-SfcO-CfcSo 

SJgHJgg 1 4 0 8 14, fi#««X 1 ~X nO#?lJ{c: 
ttJ&LT, 73-^1 4 0 8 a ?rix.5 0 "T\ &S 
1^0x3-^1 4 0 8 a 14, &1K, %%tMCttJ& 
10 t540(Dh>h7-?t|iMtPSl~PS4t* 

ffi«S«SrJg^i-S«ffiS^ft^Srttl7ji-St(i0-e$) 

s. Lfc«iot> aasniKi 4 0 8i»f,tt, 

31^S:}t^i-SSff^{f-^c l~cn^ ^fHn 
?iJ»{S-§-fl«X 1 ~ X n Xcftfc LTtHTJ $ttS i t t * 
S. ?F-itici<f^mjEicDH#[4. ±3*LfcJ; 

5f-s**j, roj , r 1 j , r 2 j , r3j v 

T4J X'htHi. **t-?n-V2, -VI, Vc, V 
20 l N V2-CfeS» 

[00 3 9] -t LT, l/^W^UlOli, Dil 

^{f-i-c i~c nomBEaeSr^ti^tLfc^ri-stro-e 

fcS„ ^ LT, tU-^^14 1211 SffiSili^^^ 
*vfcmjEa^|g#c l~c nmj;oT»^§*vS«JE 

LT^fSff f SIX 1 ~X n C^: tl 
^ttPPiPi-StwTfoSo rwj: 5 *«*«5fS-§-«ffi 
KSSjIhIKi 4 Otcitttf, #7^-yi-KOH, fcS31 

9unnic«v%T. «>s4*©*aiE««*JWisn*t, 

^^4^©jfeS«®i©3?M{c*fiSi-S4tT^© Ky h 
so ©pg^x— S^^*y 1 4 0 4^P>^WS*VS 
it tie, rropg^x-^ ^lalSSl 8 0(CJ;S7 
U-A7-?FRDM>t,, 3S4ff^roKyb©ty 
^-7A5^$ixT, :ffl*>-t7fcLfciSofc*tiE 
fs#mHX l~Xn©^;ft^;WWn£*vSr i fc* 

So 

[0 0 4 0] l. 6. %8BgflB<z>3b* 
ti±Wj;5^, *HJS^ffi(c*J^TI4, KyhSr**© 
^w-T'lc^fiJL, P-A77Pg^x-^lc*fLTrtte> 
^/w-T'ttfcS/iSSiJ^^-vSrfflv^T^-V, ^-7^1 
"o ffl&ftofrb, ^I^LT^u-ySlcS^S-^W 
PI^Sr4x,sr t^TtS. rroipi;, #HJfe^f§fc 

*5^Ttt#;//U-^*rLT^S-^6<)Pgp^#X.e> 

[004 1] £ *Hffi^ffi{c*3^T»4, * Ky h 
f-Sffl $ixS i/^-7"*s-ii<i-S^«Bf4 3 7 U-ATfc 
S^P>, #Ky KO^-V^-7<7>*7c^»Sr7l — Ajaffl 
so ro3fglc«lx.Sr tjJS^TffiTfeSo midi?), 
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So 

[004 2] * fefc, 4 
«UHRIItrl7U>-A'X>4iaic^rtT9ftmEE«rRiArt-S 

[0043] 2. m2mmmm 
mmtmwix*ibz 0 {&u frcm 

U 5?nj<DKs> bX4 7-<>'J — 

tstot-feo, 1 5 y v— j*%mMt Lxm—<o'<* 
h*A*rwi, est© Ky hajjfi«r««-c*<5. 

77 PgPx-* RGBW^:fe|c*fLT*ST*fe5 

[0 0 4 4] 1 5 7U-At?l 6Kfl*£gi-*-*&£\ 
m 6 ~ 8 \z.7T?irs<# — 1/% i 7 u— A g 27 
l^-Alttl7L — V£A, B. C©#/ 

7 W-A@fi2 7 U— AgO^?- ^SrA, B, C©£ 

471/-Agli3 7l/-ASff)^-y| : A, B, C© 

5. ^©iM-LT, 1 5 71/- ATv^- ^5— 'Mir 

[0 0 4 5] H6~l3 8fCt5V^T<b, #A77Pgil 

x-^fC^LT, ±frbfH4 n7-f>\ ft (4n+l) 
ft (4n + 2) 7^f^ fcitfft (4n + 3) 

({fib, n = 0, 1, 2, ) |4-t*t€ilPI- 

Rfe33J:u<Bfe©A77|5gllx 
-^«r#td (0 0 0 0) £U Gfe<D^JC*fLT«l* 4 
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[004 6] ^mmmwAzis^x^ smm ( 1 5 k«> 
h) tio-ci^-7 , iiSM^tjb , »> < mimnw* 

^A, B, C©-«ptt»W!»J*3t$il, 
©-B#f$Rli3©¥i£{£J:oT> JfteSaifcAflBMlT*- 

[0047] 3 . ft 3 nnmm 

3. 1. <t7'7^-/VKIi©«5> 

9H-a. 1 7u-A^«^»f-77^- 

KJc^Sfl S*u K y h ^f7 7/f Kft^^- 

r. t ic X o-C»W***fT 5 17*7 ^ — * K*SC 
i:, FRC#ftfc«ra*£*>tffc0«-?*>5. 
[0 0 4 8] rrt, **iS»«8tJ:*5^T^$ixTv^ 

w —A* KWKlO«»*»M"f 5. Hi 4 ^C*JV^ 
20 T17I/-A (IF) « r 4 J t7*7^- /UKS F 1~ 
SF 4td5>Sii$tVT^So r©Ht7*7-f-;V KS F 
21*. BHitmjEVthSr#*.5fcJ6^ y ©SS'T-^^Cj 
-f^^>'ttffifc4Sf-7'7^-/uKT*fo5o **Jfe)^ 
ffi^C^o^^T > ATJpgP^ — *fiD0~D 3<D4 \£v Yfr 
bm&LZtlZ 1 6Pgfp<Ox-^T&So ty7-f-;vK 
SFlli, Ky hroPifSKSLT r 1 j Rtnoft^tt 
t7*7^f-/UKSF3, SF4 
11 T2j ltSS©fi^#*tSr4x.5S$JcS9:3e$ixTV> 

30 [0 0 4 9] SioT, t7'7-{-/VKSFl~SF4tf) 

tyt7tii;^t;t > (oooo) ~ 

(0 10 1) W6»W«r*ai-Si i^pj^-c&So 
Lt, *Hi£^t*5V>Tfi, t7*7-f-^KI»ti: 
tic, FRC^ffffliJi, iixfcio-CAAWPf* 
6^P*S«m$tt5o *Hli£^«<7>FRC^rS: 
lctJ^^TIot, mi 7*5J:uq!i 8{d^fPi^^ — ^ 5 

srs*^:?— vt-rst^-efct), 37^ 

40 [0050] iafc*ji,>r roj ~ r 5 j <r>Wc^ 
fi, #Ky Vn^-yu—MzH^x^y^-^YmWi 

\cx^x5-*.bixzmffix-»>z> 0 ^mmmmcis^x 

ISSr rg»^Pgpj tPf*. Sot, #KyMcovvc, 
3 7U-A53-<DgB»PiP©^|p^ r Ky hO-^Wpg 
1-45. fc57U-ACrt©l^-7CJS 

^WpgpJ Jc4-5o *LT, ? ft* — 7*A, B, CC-t 

so »lJ:-r5Pti|{c4S„ Ztlb<0®lZiS^X&'<fi 
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T'tiR G B CD£fe|C*f LX&MX&Z £ t t -f So 
[00 5 1 J ifc. Hi 7, Hi 8(C*3V^Tt. &A73 

Pgpx-^^LT, iHl4n7-{y i |(4n + 
1) m (4n + 2) 7-f>\ tJitJ^m (4n + 
3) ({fib, n = 0, 1, 2, ) te^ivett 

iob-f, Hi 4k7f;-tXo\c*>ytm\zt£Z > y-7'y4- 
)V K£ 1 y is-J*ftXl?;\zmMVX%±£ltZ r t ti*X 
£S„ 

[0 0 5 2] 3. 2. <*-f $ Vi/m-§-*J5£iagS2 0 
0,ffi> 

Lf&iK-f5 0 mi oic*jv>t, ^-r $ Vi/m#^[s]?s 

T^W-^mim^rH s*3j;UJA^Pg i ^7 r -^D0~D3 (|5g 
1*16) © Kj» h^n ??{t#DCLKa*fft£3ft 
S„ sfefc, SlfilHlSSi 5 Ote, Su^WL?^ ?y^©* 
* * n y ? R C L K -Sr * -f 5 V 79 *£j£l§IIg 2 O 0 K. 
m&i-Zc ^-r5>^«^-^lHlK2 0 0tt, rtlbO 

— A/- * FRDI±7 U— AS-^-^^-t-^— y" X*fo 0 v 
[0 0 5 3] ^ftfS#LCOMJi x *K6jS*S<0^|6j®ffi 

[005 4] Hf^-Stg 101 ±tC*3(tS«^^ 

lOlaKfi, HfcfcV^TX m) %fa\zm&LXm&i 

*<757tsni 1 2tfBf&£tix^z> 0 *fc, m&*(om 

**114j8S, Y (?U) ^|6](C?So-CS?tLT^^tV 

tLT> KyUlOtt. iiiffigU 1 2 
2£ l i 4 t <7>#£Ml-*fJ& LTK*t e>*Vt, h y * * 
ttneaisivc^s. ?£Sggi 1 2 <Djg;*:f££ 

m#i:U ff^gl 1 4©|g#&£n*i-f-S (m, n 

[00 5 5] 3. 3. < K?/ hW«j&> 

Ky M 1 OOlWiMi LTIi. Ill 1 

(a) \z?ji£tiZ>t,<Oifimtf btlSo r<0«fi£T*fi. & 
Ih7y-^^ (TFT) 1 1 h/SSjfeSai 1 

2 fc, y-xj)S{f^ i i 4 Ic, KK va* Ky h®« 
l l 8iz % *iveixgi^£ixSii<bi;:, Ky hm«l 
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1 8 £**fitttt 1 0 8 fc ©Wfc«*#¥*f»fca«* 1 

«10 8I1, Ky hMl l 8 fcJtidi"* J: 5fc» 
lRl««fc-B5K:»j**ii5aW««-<?*>*. Ky 
hmffil 1 8 j:#A«Ci 0 8i;(cM^JLr#a^fti 

i9*»j&s*u Ky hnmi i s^tbrnm^v-fi- 

Sa^a i i 9 <o-;£<DSte£*trfijs 

si o 8 tnwsLt LtztK mmm&.GND^-bm 

[0 0 5 6] Bill (a) fc:jj*Sft3#ril-e 

(i, h7V-^^ 116t LT— *(D^-r^7WM<0^>45 

llll (b) (c^$ttSot5l-, Pf+^Sh? 

CSJt*, ltf<DKy M 1 0^*tLT*SEi»l 1 2 
20 a, 112b©2 *:tOjfe3E^JJ5^^ £ 5„ 

[0 0 5 7] 3. 4. <7fe£&!2»lH!BSl 3 0> 

WLmzwum 1 o tciM-r. ^EMunHisiift 1 3 0 f- 

y y 4 —iv K©fiH3U^^<& $ *t 5 x ^ - h s*>\s7. D Y 5r 
^By^ft-H-CLYKLfciftSo-CteiSU *atiSll 1 2 
CO^-^^jfeaEd-^Gl, G2, G3, •■• , Gmt Utlfti 
toft 5 fcWCfeSo 

[0 0 5 8] 3. 5. <7 J -^^|e]gS3 0 0> 
ftlc, @125r#IL, r-^^g|[HlSS3 0 OcoifJNB* 
j&^o^TtftBH-rSo 0l:t5^T3 12llf3-^-efe 
so PtPx-^D0~D3 t7 1/-if- ^FRD£*5 

A^^ixSi:, ATlPgpT'-^*, t7'7^-/Wh'f- 
*SD1, SD3, SD4i-^-TSo 71/ 
-i>f-?FRDiHif-!S'D0~D3 i^^-^^^x 
01 7*^14111 8l£S-3^T. #Kyht 

So 

[0 0 5 9] -t Lt, A(DgC^Pi^5^$ 
Hfc^feJi, 111 AXcm^^X^-yy 4— 7WKS F 1, 
SF3, SF4C0^-i/^-7^ffi(4-SI^«^ixSo 
40 7"7-f-/WK7-?SDl, SD3, SD4fi, Z.tlb 
#t7*7^-;l/KSFl, S F 3 , SF4«ty/#7 

«®icm-rsify h^-^-efeSo 

[0 0 6 0] SIC, 321, 323, 3 2 4Ct**}) 7 
n y^-CfcfJ, #*f-7*7^— Kf- ^ SD 1 , SD 
3, SD4SrfElg-rSfc»lrgltP.4a. iflSlOl 
<£>*^^e (mtTXn^lJ) Ic^ft LT#-*f m x n tfy h 
W>^y^ra*W-f-So «!)7"Dy ^321, 32 
3, 3 2 4li, #ii^*J<tO!^aL.ft^^^»{C, d> 

im±vx&fix'$z>£oiz.mf8.£tix^z>o 3 1 oit 
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[0061] i-4t>*>, m&?*T b'lsxmmm ioa 
x-mmns i ok* M**r*, 9kpmmh9- 

^!J/n7^ 3 2 1, 3 2 3, 3 2 41:1^ tCmX 
n fc'y hco^y^FflfclilftT^ir^SS&^T KU 
*WAD#{fe££;h„ t^-f-yl/Kf-^SDl, S 
D3, SD4tt*|-Jt£:-r5^^y^os/^rt<o^ffie{j: 
&Cit7 b'lsxizmfc&Wi&lxxtpK r t»c45„ 

[0 0 6 2] m^T KU^flSWaja 3 0f4, ±12 

Otf Kx-^^T^ir^-fST Ku*fn§-RAD«rUJ 
731"*. T KU-;*{i-i§-RADJ4, ^n^^ft-^-CLXtc: 

I^^LS^JSttijCCT r n — i j H'y^D^yhS 

nJW>try h SrH&r J: 5 4T KwflfR 

[00 6 3] £fc, KttiUt*RDl, RD3, RD4 
14, &**HfctZ>V-fy 4 — A-KSF 1, S F 3, SF 

iO, #ty7^-;l/KSFl, SF3, SF4tiioV 
Tf4, SfaS-TS-oro^y yn y ^c>^5g?uiL"5rtl 

t, ^!)/oy?3 2lK 1 mtTX n^lJCO-y-^7^ 
-/l' Kf-? S D 1 ««^{ti$}i5 0 
[0 0 6 4] f^7^- ;UKS F 2lC*5^-CI4, 

*>«*S_on*«HW"</l'fcfii«PSir5 0 *j3, 
-5§-S_onfi, V-yy-C- /UKSF 2£W1»0>J|l||B]fc:j8V*T 

3, SF4(CfcVTk t7*7-f-;VKSFl©»^t 
^111^*^70^^3 2 3, 3 2 4i5!#*7^t^$ 
#*mfTX n?IJ^)-y-y7-f — /VKf- ^SD3, S 
D 4 ^MSJ^gg^-tii ^Fix^ 0 3 3 2l4;*-7'li]Sg-Cfct), r. 
fth^-fy 4->\sY*f-9 SD 1, SD3, SD4*5<fc 

[0 0 6 5] 3. 6. <f|fiIfi|5lBi4 5> 
&fC, {t^H^SjlHlK 1 4 5 11, $>5*¥jfe*fflr B 1lCjo 
t^T-ffim#D s5rffi^-Hl l 4(D*it{iffi^i-5nffl 
JS&ys^Lfcg, 7s>^Lfcn<@0-ffi{H§-Ds£, 
&ro7k¥ifeS^rat*iV'>T, W$LW5im& 1 458^ 
LT, ^ixmm-rSfi^-iHl 1 4{.l7 f -*ftf-d 1, 



(10) 

75 

d2, d3, -dni: LT-*fcitM&i-5 r 
r-C, fi#*§UKKj|Hl& 1 4 5 ©AfcttfclMitt:, G9 1 3 
t^$Jl5I0-C&5 o i"*fct>, « ^«USE»®SS 1 4 
5 ft, X->7H/^^U52i, |1©7 vf-WSk 
1 4 54i> »2 0>5 5/?-|aKl 4 5 6 i, WtitMW® 
SS 1 4 5 8 ta^fcJ&SftTVS. 

[0 0 6 6] ZOo^Xisy hUv?** 1 4 5 214, * 
¥*S$M<OS#)K&*&£*t57 L P n 

io S2, S3, •-, siitLxm&#mmzm$:-rz>i><D-?& 

£, ^1<D 7-^ 5^0881 4 5 4J4, -fitff-g-Ds 

%y y^-is^rS 1, S2, S3, SnW5i*,T* s D C*3 

HISS 1 4 5 6 (4, & 1 <7> 7 SAHIBS 1 454|Ii!)7y 
^$<T,fc~ttff-^-D s <D#-*&7 5/ ^/I'* LP (DlE-lb 
T*S*)tfcV^T-^c:7s/^L., «^SS?l5lSS 1 4 5 8 
fete**-*. 

[0 0 6 7] 1 4 5 8 f4, XWkltfFR 

20 t, x-*{f-5§-dl, d2, d3, dnt LXm^Bl 

1 4{mm-r^>h(DX'h6o ■*-**> xttistFR 

U^U-CfetLl4, x-^ft-^-d 1, d2, d3, -dn 
<DH l"<jUtt.mtiLV IK, L l^/M4^®teK^&$*l, 
5. ^ftft^FR^HU^/W-efettlS, 
{f-5§-dl, d2, d3, - dn©H W<;W4fl;$!:-Vltc, 

[0 0 6 8] 3. 7. <ffog,g»Z>*/&> 
±aLfcS^7t^fi^«3t^oVNT, 01 5 (a), (b) 
Sr#MUTttW1-5. ^ PS (a) 14, flt^^g 

30 B9 o<DMf8.&7F;-t¥-mmxtbv^ mm (bm, pig(a) 
tc*5(tsA-A' m<nmffimxhz> 0 rai^o^*;* 

SStJt^^g 9 0 {4, Kyhttll 8 4 
J?)WBrit * 1 0 1 t, *tft®gl 0 8 ft if 

ixfcatfiSS l 0 2 Svio-zH* 1 o 
4 K: i o T-^cDF^Ri ?r^o TIA <9 t t h 

^^«jttftoT^^ 0 ft*5, HKJ-f4, ~>-^l 

0 4l^f4§]^gi5^5fco-C, rrSr7>L-Cffif B l 0 5# 

40 \z&^xttGv&£tix^&o ^T-Sffii o i*j 

4^|6lS«l 0 2l4^f7^ J ?>^4^<D^f B «S«r- 
fo5c *LT, Ky Mil 1 8^f4, ^S«10 1 
Kl^«»WR«:lt||| LTfigS T F T K «t o X $ ttT 
-Tftfc*,, «^7t^fi9 0l4, 3i§Mi:LTffl 
v^bitsr ttc45„ 

[006 9] £T, 1 0 1 Kfcl^T, 

1 0 4C0rtffia^O*^®^ 10 1a (0^-{D^«»C|4, S 
3t^l 0 6#^ttf>*VC^3 e r<OS7tKl0 6i5^ 

5 @«130a lC|43fe^®KilplK 
so l 3 OiWrfLZfr. $.tzm® 14 0a Jc|4ffi-?-||^«)|5] 
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Kit LTV^S. rcDil^Kl 0 6 1C«, *f[6]^gl0 8 

mikm^omnmz&mz-vv t 45<dt% Ky 
[0070] 5i?^s« i o i Kmwc, m-^mrn 

ibUSgl 4 5*J»riiS^5««l 4 0 aWfcoT, 
10 4 £BlTfc$«c 1 0 7 (Cfi, «Sc0&RJIil 

t5i^t4ot^«. — *rfaSt£ 1 0 2 0*H^® 
il0 8tt, ««W-S-»P^»C*J»t5 4 RS<D 9 *>, '>4< 

ot, ^Sffil 0 1 iCfctt-SitTfcBIl 0 6*J,fctFgjgg 
»*i*ftW4*»a*H&*vr^3. 1-4*3%, fg»j{f 
#LCOMIi, *^f-*fil 0 lKIBirtfciifcSaWIKf-Sr 
2>LT, »tRl0 6K, £ "bK, mmtt&frLxttfa 

[00 7 1] Ji^fcu ftftStt 102 fcli, ttftft¥S 
«9 0©fliifcteffcXT, it«ST?;fc*itf, Hi 

y**) tfm-fbtiZo 4*3, -fe3t^p<offl^ro4i-g-(i 
£, «**^»ji9 o^5tsr*n^js«i 

1 0 lffll!6>P>3tS:fig|ti-5^y^7>f has^tJtU-T 

RttMis. <foxt, f^ssiousioi^rtiSfi 
w&mztiitMftim (m^m tuxwtttbtix. mm 
m^F&mi o i tttfam&i o 2(£fs, ei^ishc 
i o 5 1 lt, m&*fKm'i*SLt LxftWiZittzmfr 

mmn.Mtt£¥<DM.{zi£^x^%ixhz> 0 
[0072] 3 . 8 . mmmmcDWift 

ft#FR«, i7u-A (if) uticfcrnztizm^- 
[0073] ;:-e, ^{fcft^FRtfL w<mc45 

17U-A (IF) K*SV^T, ^?-h^DY*5i 
jt«H^t!jlHl8S 1 3 0 (@10$§) K*5 
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VZt u •^SfCLYiafc^ofc|5il:iot > * 
Sft-^Gl. G2, G3, - , Gm#JWPd (t) KI«fctlM& 
ttfcW^Sn*. 4*5, fflHQ (t) 14, ft4>®^-7-^7 
^f-/w KS F l J; 0 t $ fefcfii/>»IHteKJ£$*vt^ 

[0 0 7 4] ^X^mt^-Gl, G2, G3, - , Gml4, 
•ttt^tl^ p y *ft ^-C L Yro^JlffllCtB^-rSX^ 
*§4r*TU ±*»&«*.-Cl*B©*aa*l 1 2tc 

io ^ny^ft-i-CLYj55ft^lc3i%±*5oT^ 

XttiJj&tiZmi&bftiX^&o LfciJSot, h 

7yf^LPffll-> 3 yF (GO) tfMi 
4*JEIblB]Ig 14 5 r t K43o 

[0 0 7 5] fit, r©7 7f^LP©l->3y 
h (GO) aH^Sftfc^fco^-cttttLT**. * 
-f, :o7yf^/wLP©iJ'3y|- (go) dsft# 

WEnniKi 4 5ic^^txsi, m^mmmm^.i 4 

20 5 (Hl3#J$) IC&ttS^n^m-^-CLXlvlLTt^ 
ofcCiStCioT, JyfftfSl, S2, S3, -, Sn 

(ih) fc«»c#<fiwn:a*sjh,*. 4 

*5, ^yffitSl, S2, S3, Snli, -t^tx^ 

[0 0 7 6] rcogl, Ell 3»d*5t7 3S5l?>7y^ls]Sg 
1 4 5 4J4, 7y^ft-^S 1(7>57:%T^<9(-*3V>T, ± 
*»fe**.T l*B©*3te»l 1 2t, m*iltl* 
gWft^l l 4 Ky M 1 0^<D 

30 D s £7y^L, i^ic, yy^ft#S 2<7>Sz:% 

Tj5S9Jc:*5V>t, ±*»p>»^.t i*|roilSii 1 2 
i:, 4ii^»it2*|©f|fifSl 1 4t©Xgl^j£ 
-f5 Ky Ml 0— <7>--CE{f^-D s lr7yfU lilT, 
±d»fe»itT 1*B©*3SEI»1 12i, £i6>?> 
SiTn*l»f|^il 1 4 ifflJSfCmtS Ky h 
1 1 0— <£>-ffiff-§-D s $ry yft5. 

[0077] rtvtcii?, i-f, in 1 ofc*5vv-c±a»e> 

l*BO*fii^l 1 2 b<D&mzttfe1-Z> Ky'Htf» 
ro-fflft-i-D s is, Il©7i'fllIiSl 4 5 4ia9ii 
^0 (i»:W(-y 7f-Sft4iit45. 4*J, ^-^^0 

SS3 00tt, f l(D7-y«1 4 5 4i;J:5 7^f© 
^^5y^Mt, # Ky h^pgpx-^ DO ~D 
3 &-«m^D s (££&LTffl*1-5 r i tt^ 2 *T-t> 
4v\ 

[00 7 8] ^ n y tm^C L Y^S^T^o 

t, ^m^-Gi^w^i^ns HI ofc*svvr±a» 

b&Z-XlttCDlE&ni 1 2^S«^*X-5S^, ^^t 
*S«1 1 2 tro^^^-f -5 Ky h 1 1 0<Dh7> 
1 Gft-t^XXlskteZ,* SS^n?^ 
so m-%CLY<D$.1bT&'9\c£'oXy ?f^LP#|ll 
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94 %^y\z.%>^x, m2<D7~y^m^i 4 5 6«, jb 

fcrffi{f#D s £, mffiS^HIK 1 4 5 8 £:7>L-C, *f 
iS-t-Sft^l 1 4<D&A[Z? ! — y-ff-§-d 1, d2, d3, 

T ltflW Ky Hi OtC&VTte, y-ff-5§-d 1, 
d2, d3, -. dn©#ii^W«ffcfTfeii«ii:t4» 0 
10 0 7 91 i©»5ii:Mtf LT, 0 1 0 »C*3V>T±*> 
?>2*:S<73^S^1 1 2 td^ilcmtS Ky b Iff 
#£>-ffiff s d*, & l <D7 y^HSS 1 4 5 4 fc <fc 9 
£JI&#)t^7y^£;h,5o *rLT, KS^iiilffj)^ 
m*icoifeS«ll 1 2fc»rt?-*-53feaEflr*Gm*»lil*S 

( i f4, 1 ^ i Sm*JKfci-«E«) 
££#!m (1H) |C*iV>Tf4 > i*lfflSJE«112|: 
m-TS Ky M 1 (XDinftlZ-tt-fZyt—fit^d 1, 

d2, d3, dnW^i&t, ( i + 1) 
1 1 2l:»)j;t2 Ky Ml 0 1 n&l£*ti-Z—fem 

fc5o 4*5, Ky H 1 Otd##i2.^ti,fc'r-^ft^- 

So 

[0080] sLTmwmms, ^y^-^h^mth 

£Jl5, fflU t^7>f- ;UKSF 2 tC}3l,">Tf4, rffl 
ft^D sC0U^K4S(CH^/P-C$>5. 17 

[0081] 3 . 9 . mm^m<omm 

a. -rtet>t>. m-vmm 

&£*r1"5 (FRC;fo££0ffflL&^) ty7^-;PK 
ttktt&rt-Zh. 1 7U-Art^*5^T Ky hmiSfc 

[00 8 2] *SH6»ttfc j:*tii» rwaaas j 

{CiJ^TUi^Lfcr-T-ni/ • T^t^/t h y y*gJ<D 
FRC^iJt^fdf-a-Kte, 7JJ y*5r«)ffl-C*tSi 

v^am^fcSo ^wassr^Ttft^-rs,, 01 

7, 01 8fc^-f«H®X*— >rt<Dg^£ ffg^ 
TV h y i'^SF RC^ro^JffllX^-^t LT^rWS 
tV:/^ h y y^SFRC^sS^fc^Tte, J&ftJilcep 
(Wxlf4 7U-A) 7!) y^^SSroi^^ 
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[0 0 8 3] r^KStLT, #H;6S^f§l£«fc;Hf4, #y 

[oo84] 4. 

4. i. <-mm$L> 

±«LfcIl*J;tfS2ttMo*7-**iS 

t4, mi 9i^$n5«t5»-, **flMsa*wi 

0 0 0, Sg^SmSS 1 00 2, ffiftHSS i o o 

4, tfetfSllOO (4fctt9 0) , ^c^St 
IhIS&1 0 0 8&mcm$5Ua]&l 0 1 0£HI;LT«J&£*x 
5„ ^fMf$8tH73$g 1 0 0 0 14, ROM (Re 

ad Only Memory) , RAM (RandomAccess Memory) t£ 

n yy3§£[I]g&l 0 0 8frt><D? n y y-fi-f-JcS^ 

titSMSIUgg 1 0 0 2 (Cffi77-f-'5 t ©-Cfo5, 
[0 0 8 5] ^3088 1 0 0 2tt, i@« 

y n y y-ft-^fcX-S^TAASiXfc*****^^* 
^HS-i-«r)H***t, y ns/yft-f-CLK/iif^:?^ 5 

v^flr^^flMWflr*!: 1 1 icBHuaK 1004 (ca73-r 

5t>(OT'fc.5o ift@gl0 0 4li, ±J^L7t 

jfessn^KHeiss 120^ m*wmmw>®i6 1404 

S08S4t'^A/7ctc7)T-fc5 o WISIUKl 0 1 0«, 

±j6LfcmjiiaKi 9 0 t-^tf«t^© , b<7)T-fc.5o 

[0 0 8 6] 4. 2. <^W/l'S=i:/fc p a — ^> 

>\?=.—fncmm\.iiWiz^xnm-rz>. m2o(b) 

a, z.<D/<—v-rjvziis}f ^—9 <nm$L*^ir~iEmmx 
*>5» lale:*JV^T > */<^S3yif a -?5 2 00 
14, h'5 20 2 5 2 0 4 t , m 

^=>.^y v 5 2 o 6 tfrt>mi&£nx\>^z> a rcD^3. 

-y h 5 2 0 6 14, ^l^^fcSMTt^gB 100 (S 
fc»49 0) <D'&%\Zs<-y* h i t^<t9 

[0 0 8 7] 4. 3. <g|^Sg§§> 

^o^^TIaWi-■5 0 02O(c)f4, r<0^m^S<7>« 

014, ®^Hf^iK^>5 3 0 2 0)lia\ §gP 5 3 0 

4 , isa 5 3 o 6 1 1 1>{^, WMit^m. 100 ($ 
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[0 0 8 8] 4. 4. <-?u*?x.9 *)> 

Pv'i^^5 40 0lCO^TlWt5„ 0 2 0 (a) 11, 

54 3 1tt3tSSu 544 2, 5444li^^D-fy^ 
5 9-, 5443, 5448, 544 91iS«?7- 
5 4 4 -SttAltWVX, 54 4 6liUl/-l/VX 1 5 4 

4 7ttW*tW^X s 9 OR, 9 0G, 9 0B«±|E«^ 
3t^BfcJ;5^*3t^^B, 54 5 1IWa7^ 
* o-T X.k, 5 4 3 7«&#tl^X£jjH- 0 ft 
2M5 4 3 1 I!;* ^/Wn?^ K^«07 V7"5 44 0t7V 
T'W^^SIttS !) 7 5 4 4 1 t Wfe 
*-Jife3tSltO^-<^D-r. 2 /^55-5 44 2«:, * 
U5 4 3 l^cD7fcjfcro5^ro*feft£Si®£*5£ £ 
tic, WfeftirSSfeftt^SAt-f-So 3iILfc*£.ft(i 

7-5 4 4 s-esatsaiT, m&ytmm&ftmm 

mm.9 0Rl£A3t£*t3„ ^-T^n^y^T- 

5 4 4 2 -CRJW £*tfcfefttf> 5 *>i^feJfel4i^#.*S#tW 
^^n^-y^5 7-5 4 4 4{c:ioTSIt§tl, 

[0 0 8 9] -^ t6*tiS2©^^n^y^57 
-5 4 4 4 #&3fetc:*rLTfi, fil^ftKfc: 

VX5 4 4 6, ffl&U->X5 4 4 7&-£t?»J U— U^X 

*^/13ttAft£MlieB9 0 BKlA»£tl3„ =&ft£ffi 

^7"yxA54 5 iicAWt5„ rro7"yxi,ij;4o© 

#!-^/£$*v-C^-5o rixP)<0^fl;#:#S^J;c.T3 

So ^dtSftfcfttt, S»3t^-CifcSS»U>'X5 4 
3 7{Cj;oT^ ; ? y-^5 4 5 2 Jbl^lSUt^jX, iU&iO* 
t£ A £ ftT^n $ it ■£>„ 
[0 0 9 0] 4. 5. <-?r<Dte> 

ilS, ^-Kyntyt, <7 — ?*7— v-a V, r- 

ftl\, 

[00 9 1] 5 . £®fiS| 
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[00 9 2] ( l ) ±B#IHi»«M:# 5-**SlBfc 

ffl LT t> J; v^r t tiW 5 * T- 1> 
[00 9 3] (2) ±J6Lfc*i*iJ:tJ«*2lsa6 
^UlcfcoTte, H^K»i-5*aE®BI©ScSr f4j t 

[0 0 9 4] (3) £fc, ±»Lfc*ife»*fc:*>oT 
li, fe<7)3JSfei: LTR (*) , G (St) , B (#) £ 

» , M (-v-e^y) , Y Wain-) ©afiSrJBl^T 

[0095] u) ±e«^3afc»»c*i^-cHu kj- 
H^^y|;)i5^yEraiity7^-;uKs Fit 
LT17U-AfflMrtfci@K!ft-C^$a*, **0fc# 

0 J; o K*>mffl t *y KIBSrW^Sft 2> r. t K «t 0 , 

£ii&-f 5 n 1 1fiX'% 5 i o left 5„ 
[0 0 9 6] "(5) ±B«^S*16»*fc:l8^T#Gl«* 

1 0 8^7JP-rS^»m-§-LCOM(4^mfirT**>ofc 
# x ^S-Ks/ Y\z.m^fi^mS.\±Yy^^^ l l 6<7> 

o 8 \zfi}M-rz>mW)m%-L c om® w^u^mjE^ 

[0 0 9 7] (6) £fc, ±IB^3HJg^ffi{C*JV>T 
li, *«*mg«ft«j«r**T-»R 1 0 1 

K^Hftv\ «»lx(i, *^-S«i o i^*f(B)a«i o 2 

fc/xJ&s&^ttTsatsi: Lfc 9 , m*mm 1 o 1 

aW4*»*l«KJ:c-C*)«L, htgffil 1 8£ 
0 2^^7^ftif^P>«^-r5t, «^3t^B9 0^ 
[00 9 8] (7) $6K V ±E#*fll»*tt**MSr 
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#B<, «ttR<5SrL4<TAv^. 
[0 0 9 9] (8) ±B83Htt»l»fc:J3V*-Ctt, jfeSE 
«-5§-Gl, G2, G3, - , Gm*JIBJfcSMfeft»cW;*j-f Si 
tKioTjfeSEiBl 1 2Sr±*»P>HHt-SRi-509S:^«f 

■Cfl4<, GHx-fif TGI, Gil. G21, - , 

G2, G12, G22, ••• , G3, G13, G23, - J ©*Q 

,p KrtT?^9-T ^©££1! 1 1 2 trS^-t 5 £ 5 tC LT 

[0 1 0 ol 

[Hi] **Wc0^1*3£U5m2 3IJfe^«|(i#5fK 

[0 2] fflft£&^gB£feft3££mElblIIIft 
1 2 0©«^€r^-f-^n s/^l2T*fo5. 
[0 3] H££«SBIblellgfc J: 

©«j££r^i-yn ^^H-^feSo 

[us] mimi&Mmiz-*5tfz>*>*7m®'<?- 

[H7] m2mm&m\z%>rtz>*^*yu®'<*- 
im8] %2nmj&mzioVz*>*yfflms<fr- 

[19] *2H*»«fc*i^TGfe©*«rlMlre* 

[0io] i3 mmmm<om,^^mm.(om^m^. 

[011] jR3%M»et»lcd8lt5IB*iO«lfififflfr$i- 

[012] £&3*&^j®KJb^.57*-*'£&lE]? B 3 0 
0©;/n y ?ElT-$>5, 

[013] »3H%«ffi{Cj3^Sflr«tfUEIblsllgl 4 

[014] g3£ffi&ffi&|stt&-B*ftff»£: K? h 
B4f 1 l 8— ©TOmS^©^^-^"^^ 

[015] 13 Unfile J3 l-t 5m^)t^B©«it 
0T*&5o 

[016] m3mmmm<nm^i^mm:(o^^ 



(14) 

[017] JBaSllfijgJIIfcfertSA^Hfaix-^Kia- 

[018] m 3 S ArtlM!?'-* 

[019] I1-I3 *lfe^S8«:^»S!m^«IS§(cS 

[02 0] ®i~^3*js^sisr#am^«istigffl 

10 [flF#©fft9!] 

9 0, 1 00 BSlft^gB 

9 OR, 9 0G, 9 0B ttAftgMlSB 

1 0 1 

10 1a *7fcffiJ& 





10 2- 






104- 






10 5- 






106- 






10 7- 


-mm 


20 


108- 


•••*f[6jflH§ 




1 1 0- 


... Ks» h 




112- 






114- 






116- 


- h7y^? 




118- 






119- 






120- 


•••jfeaEBSKSHUK 




13 0- 






140- 


-fi^-BffieftlHlK 


30 


145- 


•••flHHMOhiaK' 




150- 






1 8 0- 






19 0- 






2 00- 






3 00- 






3 10- 






3 12- 






3 2 1, 


3 2 3, 3 2 4 ^^E-y 




3 3 0- 




40 


3 3 2 - 






10 0 0 


m^mmtatim 




10 0 2 


&7Fmmmie\& 




10 0 4 


mwim& 




10 0 8 






10 10 


miueiss 




14 0 2 






14 0 4 


s^^y 




14 0 6 


PM9'-*K*U«I 




14 0 6 


a Vm , r—7J\' 


50 


14 0 8 


«©IUK 



ft m 2002-28771 5 (P2002-2877 1 5A) 





27 




28 


1 4 0 8 a- 


t^-# 


5 3 0 4- 


•■••SISp 


1 4 1 0 - 




5 3 0 6- 




14 1 2-- 




5 4 3 1- 


— ^bWk 


1 4 5 2 - 




54 3 7- 


""Sttuvx 


1 4 5 4- • 


••^1(7)7^^|H]K 


5 4 4 0- 


-7^ 


1 4 5 6- • 


"S£2<£>7^[n]S& 


54 4 1- 


"-U 71/^ 


1 4 5 8 • • 




5 4 4 2, 


5 4 4 4 #4 y ? ^7 — 


5 2 0 0 




5 4 4 3, 


54 4 8, 54 4 9 ££t^7- 


5 2 0 2 




5 44 5- 




5 2 0 4 •••• 




io 5 4 4 6- 


"-U u>X 


5 2 0 6 




54 4 7- 




5 3 0 0 




5 4 5 1- 




5 3 0 2 - 




5 4 5 2- 





[Si] 



180 

S 



190 



±V2, 
±V1. 
Vc 



±V3, 
Vc 



Y1 



Y2 



Ym 



X1 



X2 



X3 



X4 



X5 



140 



X6 



Xn 



IB* 



I II II II II II I 
I II II II II II I 



I I 



I I 



I II II 



120 



100 



[02] 



LP 



j(P SWPS4)| 



so: 



-V3 Vc V3 































T 








Hz 


h 

u 












U 






I 










V 


^ 


























1202 




\ 

1204 


1206 


1208 



Y1 
Y2 
Y3 



Ym 
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(16) 



[B3] 



[04] 



«~if-+ 

«-1H 



V3 • 
Y1 Vc • 
-V3 
V3 — f 
Y2 Vc 
-V3 
V3 
Y3 Vc 
-V3 
V3 
Y4 Vc 
-V3 



V3 
Y5 Vc - 
-V3 - 
V3 • 
Y6 Vc - 
-V3 
V3 
Y7 Vc - 
-V3 - 

V3 
Y8 Vc - 

-V3 • 

V2 
VI • 
X1 Vc . 
-VI • 
-V2 



«-1H 



-« ( i ♦ 1 ) 



JL 



TT 
TT 



"IT 

_n_ 



U 

JL 



IT 
IT 



TT 
IT 



JL 



E3 



TT 
JL 



"TT 
TT 



TT 
JL 



"If 



YD 
LP 

Wad 
DATA 



FRD «=i>i 



bl 



PS1~ 
PS4 



=3 



b2 



b3 



cl 



c2 



c3 



^7 ^7 SZ 



bn 



I 

cn 



V2 
VI 
Vc 
-VI 
-V2 



sz o o 



.1402 
.1404 

"1406a 

\_J408 
""1408a 

-1410 



1 1 

XI X2 X3 Xn 



..1412 



[05] 



(a) (R, G. B) 

= (00. 00. 00) 



I A I B | C | 



»4n^-f> 
fUn+19-fl/ 
*4n*»-f:/ 



■I 


0 








m 


IIIIIIIII 
lllllllll 



(b) (R, G. B) 

= (01, 01. 01) 

I"aTbTc1 



llll I I 
I I IIII - 
llll II 

i i nil 



(cO (R, G. B) 

= (10. 10. 10) 




(<0 (R, G. B) 

= (11. 11. 11) 



«4n^O 
3Un+l7>f> 



A | B | C | 



(e) (R, G. B) 

= (01. 00. 00) 



I A IB | CI 

a I h 1 1 1 1 1 

i n 1 1 1 1 



III Hill 



(0 (R, G. B) 

= (10. 00. 00) 

1 a i bTcI 
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(17) 



ime ) 



im7] 



RGB RGB RGB 



"g" 



TOB RGB RGB RGB RGB RGB RGB' 



(OOOO) 



(000 1) 



(0010) 



(0011) 



(0100) 



lllllllllllllllllllllllllllllllllllllllllllll 
mmiiiiiiiiiimiiiiimimiiimiiimii 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 



"B" 



RGB RGB RGB R68RG8R68 RGB RGB RGB HCBRta RGB RCB Rife tlGS 



miiiiimiiiii iiiiiiiiiiiii iiiiiiiiiiiii 
num iiiiiiiiiiiiiiii iiiiiiiiiiiii iiiiii 

iiiiiiiiiiiiiiii iiiiiiiiiiiii iiiiiiiiiiiii 
mini iiiiiiiiiiiiiiii iiiiiiiiiiiii iiiiii 



(0 101) 



(0 110) 



A 


b 1 b 


RGB RGB RGB RGB RGB 


RGB RGB RGB RGB RG8|RG3 RGB RGB RGB RGB 


ii ii ii ii mi ii ii ii h i ii ii m n i 

i ii ii ii ii i ii ii ii n im ii ii n ii 

ii ii ii ii im n ii ii ii i ii ii ii h i 

1 II 11 II 11 1 11 II II II llll II II II 11 



A 


B 




RGB RGB RGB RCT RGB 


RGB RGB RGB RGB RGB 


RGB RGB RGB RGB RGB 


ii l ii i ii i 

i ii i ii i ii 

ii I ii I ii i 
i ii i ii i ii 


1 II 1 II 1 III II 1 II 1 II 
II || 1 II 1 1 1 II 1 II 1 II 

1 II 1 II 1 III II 1 II 1 || 
II II 1 II 1 1 1 II 1 II 1 II 



WWvcv *.m RQ3 rgbIrgb rc** Fcii fv^kalffi^ Rfi8 r3 



R&R^^raS^R^R^R&nGBRGBRGBRGBRGBRGBRGB 



iiiiii iiiiiiiii mm iiiiii iiiiii iiiiii 
mi mill iiiiiiiii mill mm mm n 

iiiiii iiiiiiiii iiiiii iiiiii iiiiii iiiiii 
mi iiiiii iiiiiiiii iiiiii iiiiii iiiiii n 



(0111) 



I I I I I llll I 1 1 
III I I I I II II 
i i ii i nil i n 
i i i i i i i ii i i 



i i i m ii i ii 
iiii in in 
1 1 i in i i 1 1 i 









RGB RGB RGB RGB R<B 


RGB RGB RGB RGB RGB 


RGB RGB RGB RGB RGB 


mi im iiiiii mi mi ii 
ii iiii mi iiiiii mi mi 

mi mi iiiiii im mi n 
ii iiii iiii iiiiii iiii mi 


i mi im in 
in mi im i 
i mi im in 
in iiii iiii i 



A B 




FEB RGB RGB RGB RGBjRGB RGB RGB RK> RG8 


|rGB RGB RGB R6B RGB 


in in hi im in in in 
ii in in in i ii in in ii 
in in m mi in in in 
ii in in in i ii in in ii 


i in in in i 

ii in in in 
i in in in i 
n in in in 



(1 000) 



(1001) 













c 




RGB RGB RGB RGB RC 
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(54) METHOD AND DEVICE FOR DRIVING ELECTROOPTICAL DEVICE, ELECTROOPTICAL DEVICE 
AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce flickers in an 
electrooptical device of passive and active matrix type FRC 
(Frame Rate Control) systems. 

SOLUTION: According to input gradation data, the input 
gradation data are displayed by controlling them on-off at a 
three-frame cycle based on the control pattern shown in Fig. 5 
In this invention, different on-off control patterns can be given 
to the groups A, B, C, respectively. Thus, when any of the 
groups is changed a little in a temporary gradation, delicate 
gradations can be displayed on the whole. Thus, even when a 
large number of gradations are required, an on-off cycle of each 
dot can be shorten, and flickers can be prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The actuation approach of the electro-optic device characterized by to perform ON, OFF, or 
control of temporary gradation using a control pattern which is the actuation approach of an electro-optic 
device of controlling ON of two or more arranged dots, OFF, or temporary gradation for every frame 
corresponding to input gradation data, and performing a gradation display, divides two or more of said dots 
into two or more groups, and is different for every groups of these to the same input gradation data. 
[Claim 2] Said two or more dots are the actuation approaches of the electro-optic device according to claim 
1 characterized by using a different control pattern to the same input gradation data for two groups of the 
arbitration which is arranged along a line and the direction of a train, and adjoins in a line or the direction of 
a train. 

[Claim 3] Said each control pattern is the actuation approach of the electro-optic device according to claim 1 
characterized by giving said each group different temporary gradation corresponding to some [ at least ] 
input gradation data. 

[Claim 4] The actuation approach of the electro-optic device which is the actuation approach of an 
indicating equipment of performing a gradation display by turning on or turning off two or more dots which 
divided one frame into two or more subfields, and were arranged in the shape of a matrix for this every 
subfield, and is characterized by switching the control pattern of turning on and off for said every subfield 
for every frame to the same input gradation data. 

[Claim 5] The driving gear of the electro-optic device characterized by performing the actuation approach 
given in any [ claim 1 thru/or ] of 4 they are. 

[Claim 6] Corresponding to the crossover with two or more scanning lines and two or more signal lines, it 
comes to arrange two or more dots by fixed regularity. It is the electro-optic device which controls ON or 
OFF of said dot for every frame corresponding to gradation level, and performs a gradation display. The 
electro-optic device characterized by having the control circuit which performs ON, OFF, or control of 
temporary gradation using a control pattern which divides said two or more dots into two or more groups, 
and is different for every groups of these to the same input gradation data. 

[Claim 7] With the dot electrode which is arranged corresponding to each crossover of two or more 
scanning lines, two or more signal lines, and a these scanning lines and a signal line, and constitutes a dot, 
and the scan signal which is established for said every dot electrode and supplied through the scanning line 
concerned The component substrate equipped with the switching element which controls a flow with a 
signal line and the dot electrode concerned concerned, An opposite substrate equipped with the 
counterelectrode by which opposite arrangement was carried out to said dot electrode, The opto electronics 
material pinched by the question of said component substrate and said opposite substrate, and the scanning- 
line actuation circuit which divided one frame and which carries out sequential supply of said scan signal for 
every subfield at each of said scanning line, For said every subfield with the data-conversion circuit which 
changes gradation data into the data for said every subfield The data signal of the ON or OFF when control 
patterns differ for every frame to the same input gradation data The electro-optic device characterized by 
providing the signal-line actuation circuit supplied to the signal line corresponding to the dot concerned at 
the period when said scan signal is supplied to the scanning line corresponding to the dot concerned, 
respectively. 

[Claim 8] Electronic equipment characterized by having an electro-optic device according to claim 6 or 7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for presenting of various information, and relates to the 
suitable actuation approach of an electro-optic device, the driving gear of an electro-optic device, an electro- 
optic device, and electronic equipment. 
[0002] 

[Background of the Invention] Generally, in the electrochromatic display, while dividing 1 pixel into 3 dots 
(sub pixel) corresponding to each primary color of R (red), G (green), and B (blue), the dot of each color is 
indicated by gradation and it has the composition of performing a color gradation display. As one of the 
methods of such a gradation display, the FRC (Frame Rate Control) method which controls turning on and 
off of each dot per frame is learned. 

[0003] Here, an FRC method is adopted using the liquid crystal display of a passive matrix mold, and the 
case where for example, 16 gradation displays (1 pixel color display of 4096 colors) are performed about 1 
dot is assumed. In this case, a gradation display is performed by changing the frame made to turn on among 
15 frames (or OFF) about a certain dot in 16 steps of 0-15 according to the gradation level of the dot 
concerned. However, if the dot made to turn on or turn off is centralized in time and spatially, since it will 
become the so-called cause of a flicker, it is common to distribute the dot made to turn on or turn off as in 
time as possible and spatially. 

[0004] although what is necessary is just to make only five of 1 5 frames turn on about the dot made for 
example, into 5/15 gradation - simple - the 1- it turns on in the 5th frame - making - remaining the 6- by 
method which the 15th frame is made to turn off, a flicker will be conspicuous. For this reason, when it is 
made to turn on every three frames like the 1st, the 4th, the 7th, the 10th, and the 13th frame for example, 
and its attention is paid to a certain dot, the method which distributes in time the frame made to turn on is 
adopted. The method which is made to turn on in the 1st, the 2nd, the 4th, the 5th, the 7th, the 8th, the 10th, 
the 1 1th, the 13th, and the 14th frame for example, (making it turn off every three frames), and is made 
similarly to turn on among 15 frames about the dot made into 10/15 gradation and which distributes ten 
frames in time is adopted. 

[0005] On the other hand, if adjoining dots are made to turn on and off simultaneously, it will become the 
cause of a flicker too. Then, the method which distributes also spatially the dot made to turn on and off is 
also adopted. For example, the dot which displays the 5/15 above-mentioned gradation is G color, and R 
color is arranged on the left-hand side, the dot of B color is arranged on right-hand side, and it assumes that 
these dots also display 5/1 5 gradation. While making it turn on by the 2nd, the 5th, the 8th, the 1 1th, and the 
14th frame about the dot of B color located in right-hand side (below) in this case, about the dot of R color 
located in left-hand side (above), it is good to make it turn on by the 3rd, the 6th, the 9th, the 12th, and the 
15th frame. 

[0006] Thus, when the frame which makes the dot of RGB each color turn on was distributed and its 
attention is paid to one pixel, if it is 5/1 5 gradation, in which frame, one dot will surely be turned on. 
Namely, although it differs, since it is small, change of brightness cannot be noticeable a flicker and, as for 
the color of the dot turned on for every frame, can carry out [ a flicker ]. 

[0007] The above-mentioned FRC method is considered [ that it is applicable also to the liquid crystal 
display of an analog active-matrix mold, and ] although mainly used abundantly at the liquid crystal display 
of a passive matrix mold etc. In addition, the FRC method of the analog active-matrix mold described below 
is not a well-known technique, and is explained as a premise of the invention in this application. The liquid 
crystal display of a active-matrix mold consists of opto electronics material slack liquid crystal with which 
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the question of the dot electrode arranged for example, in the shape of a matrix, the component substrate 
with which a switching element like TFT (Thin Film Transistor: thin film transistor) connected to this dot 
electrode etc. was prepared, the opposite substrate with which the counterelectrode which counters a dot 
electrode was formed, and both [ these ] substrates was filled up. 

[0008] And in such a configuration, if a scan signal is impressed to a switching element through the 
scanning line, the switching element concerned will be in switch-on. If the picture signal of the electrical 
potential difference according to gradation is impressed to a dot electrode through a signal line in the case of 
this switch-on, the charge according to the electrical potential difference of a picture signal will be 
accumulated in the liquid crystal layer between the dot electrode concerned and a counterelectrode. Are 
recording of a charge [ in / considering the switching element concerned as an OFF state / the liquid crystal 
layer concerned ] is maintained with capacitive [ of a dot electrode and a counterelectrode ], storage 
capacitance, etc. after a charge storage. Thus, each switching element is made to drive, and when the amount 
of charges to store up is controlled according to gradation, the concentration as which light is modulated and 
displayed for every dot will change. For this reason, it becomes possible to display gradation. 
[0009] Under the present circumstances, since some of those periods are sufficient to the period for 
displaying one screen, while making sequential selection of each scanning line by the scanning-line 
actuation circuit the 1 st, storing up a charge in each dot electrode By the configuration which samples the 
picture signal of the electrical potential difference according to gradation to the signal line which made 
sequential selection of the signal line and was chosen as the 2nd by the signal-line actuation circuit in the 
selection period of the scanning line the 3rd The time-division-multiplex actuation which communalized the 
scanning line and a signal line about two or more dots is attained. 

[0010] Here, the picture signal impressed to a signal line is the electrical potential difference corresponding 
to gradation, i.e., an analog signal. Therefore, a principle top can make the number of gradation increase 
indefinitely in the liquid crystal display of an analog active-matrix mold. However, if the number of 
gradation is made to increase, a highly precise thing will be required of a D/A conversion circuit, an 
operational amplifier, etc., and it will invite the cost high of the whole equipment. Then, the number of 
gradation realized by a D/A conversion circuit etc. is stopped somewhat low, and it is possible to realize the 
still more minute number of gradation by FRC. For example, the number of gradation realized by a D/A 
conversion circuit etc. is made into 1 6 gradation, and the case where 45/64 gradation in [ all ] 64 gradation is 
displayed is assumed. In this case, what is necessary is to display three frames with 1 1/16 gradation, and just 
to display remaining one frame with 12/16 gradation among those, by making four frames into a period. 
[0011] 

[Problem(s) to be Solved by the Invention] However, also in which method mentioned above, when the 
gradation display as which a certain specific primary color component is emphasized was performed, the 
problem that display grace fell depending on gradation occurred. First, a passive matrix mold is examined 
supposing the case where color display which makes only the dot of G 3/15 gradation, and considers only a 
green component as a gradation display by making the dot of other B and R into 0/15 gradation (off 
display), respectively is performed. In this case, if its attention is paid about a certain dot which performs the 
display concerned, it will be turned on at the 1 st, the 6th, and the 1 1 th frame, and will become off with other 
frames. If it puts in another way, ON of the dot of G and OFF will be repeated by one 5 times the period of a 
frame period. Here, supposing frame frequency is 50Hz, the on-off frequency of the dot concerned is set to 
1 0Hz, and can recognize a flicker clearly with the naked eye. 

[0012] Moreover, when an FRC method is applied to the liquid crystal display of an analog active-matrix 
mold, the same problem occurs. In the example mentioned above, when the case where 45/64 gradation is 
displayed only to the dot of G is assumed, gradation will change to 1 1/16 and 12/16 by one (for example, 
12.5Hz) 4 times the period of a frame period. If an analog active-matrix mold is adopted, although the 
amplitude of gradation fluctuation can be made small as compared with a passive matrix mold, it is the same 
at the point that a flicker can be recognized with the naked eye. This invention is made in view of the 
situation mentioned above, a flicker is stopped, and it aims at offering the actuation approach of an electro- 
optic device that a high-definition display can be performed, the driving gear of an electro-optic device, an 
electro-optic device, and electronic equipment. 
[0013] 

[Means for Solving the Problem] If it is in this invention in order to solve the above-mentioned technical 
problem, it is characterized by providing the following configuration. In addition, the inside of a parenthesis 
is instantiation. If it is in a configuration according to claim 1, it is the actuation approach of an electro-optic 
device of controlling ON of two or more arranged dots, OFF, or temporary gradation for every frame 
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corresponding to input gradation data, and performing a gradation display. Said two or more dots are 
divided into two or more groups (groups A, B, and C), and it is characterized by performing ON, OFF, or 
control of temporary gradation using a control pattern which is different for every groups of these to the 
same input gradation data. Furthermore, if it is in a configuration according to claim 2, in the actuation 
approach of an electro-optic device according to claim 1 , said two or more dots are arranged along a line and 
the direction of a train, and it is characterized by using a different control pattern to the same input gradation 
data for two groups of the arbitration which adjoins in a line or the direction of a train. Furthermore, if it is 
in a configuration according to claim 3, in the actuation approach of an electro-optic device according to 
claim 1 , said each control pattern is characterized by giving said each group different temporary gradation 
corresponding to some [ at least ] input gradation data. Moreover, if it is in a configuration according to 
claim 4, by turning on or turning off two or more dots which divided one frame into two or more subfields, 
and were arranged in the shape of a matrix for this every subfield, it is the actuation approach of an 
indicating equipment of performing a gradation display, and is characterized by switching the control 
pattern of turning on and off for said every subfield for every frame to the same input gradation data. 
Moreover, if it is in a configuration according to claim 5, it is characterized by performing the actuation 
approach given in any [ claim 1 thru/or ] of 4 they are. Moreover, if it is in a configuration according to 
claim 6, corresponding to the crossover with two or more scanning lines and two or more signal lines, it 
comes to arrange two or more dots by fixed regularity. It is the electro-optic device which controls ON or 
OFF of said dot for every frame corresponding to gradation level, and performs a gradation display. Said 
two or more dots are divided into two or more groups (groups A, B, and C), and it is characterized by having 
the control circuit which performs ON, OFF, or control of temporary gradation using a control pattern which 
is different for every groups of these to the same input gradation data. If it is in a configuration according to 
claim 7, moreover, two or more scanning lines (112), With the dot electrode (118) which is arranged 
corresponding to each crossover of two or more signal lines (114), and a these scanning lines and a signal 
line, and constitutes a dot, and the scan signal which is established for said every dot electrode and supplied 
through the scanning line concerned The component substrate equipped with the switching element which 
controls a flow with a signal line and the dot electrode concerned concerned (101), An opposite substrate 
equipped with the counterelectrode by which opposite arrangement was carried out to said dot electrode, 
The opto electronics material pinched by the question of said component substrate and said opposite 
substrate (liquid crystal 105), The scanning-line actuation circuit which divided one frame and which carries 
out sequential supply of said scan signal for every subfield at each of said scanning line (130), The data- 
conversion circuit which changes gradation data into the data for said every subfield, The data signal of the 
ON or OFF when control patterns differ for every frame to the same input gradation data for said every 
subfield It is characterized by providing the signal-line actuation circuit (140) supplied to the signal line 
corresponding to the dot concerned at the period when said scan signal is supplied to the scanning line 
corresponding to the dot concerned, respectively. Moreover, if it is in a configuration according to claim 8, 
it is characterized by having an electro-optic device according to claim 6 or 7. 
[0014] 

[Embodiment of the Invention] 1 . Explain the 1st operation gestalt of this invention with reference to a 
drawing below 1st operation gestalt 1.1. <the configuration of a electrochromatic display>. First, the 
electrochromatic display concerning the operation gestalt of this invention is explained taking the case of a 
liquid crystal display. Drawing 1 is the block diagram showing the configuration of this liquid crystal 
display. As shown in this drawing, while two or more m scan electrodes (scanning line) Yl-Ym are 
extended and formed in a line writing direction, two or moren signal electrodes (signal line) XI -Xn are 
extended and formed in the direction of a train at the electro-optic device 100 used as a liquid crystal panel. 
Here, in the electro-optic device 100, while the scan electrodes Yl-Ym are formed in one substrate among 
the substrates of a couple and signal electrodes XI -Xn are formed in the substrate of another side, it has the 
composition that liquid crystal was pinched among both substrates. Therefore, each dot will be constituted 
between two electrodes by the liquid crystal pinched in the meantime in a part for each intersection of the 
scan electrodes Yl-Ym and signal electrodes XI -Xn. Here, any 1 color is assigned to each dot in order 
among R (red), G (green), and B (blue), and it has at it the composition that the transmitted light or the 
reflected light is colored by the light filter (graphic display abbreviation). Moreover, 1 pixel of a square is 
mostly constituted by 3 dots of RGB which adjoins each other. 

[0015] On the other hand, the scan electrode actuation circuit 120 drives the scan electrodes Yl-Ym, 
respectively, and the signal-electrode actuation circuit 140 drives signal electrodes XI -Xn, respectively. 
Here, if liquid crystal is TN (Twisted Nematic) mold, orientation processing which the direction of a major 
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axis of a liquid crystal molecule can twist continuously about 90 degrees among both substrates will be 
performed. And in the case of an electrical-potential-difference impression condition, while carrying out the 
rotatory polarization about 90 degrees in accordance with torsion of a liquid crystal molecule, as a result of a 
liquid crystal molecule's inclining in the direction of electric field, as for the light which passes through 
between two electrodes by orientation processing, the optical activity in electrical-potential-difference the 
condition of not impressing disappears at the case in electrical-potential-difference the condition of not 
impressing. For this reason, if an electro-optic device 100 is for example, a transparency mold, while light 
will penetrate in the state of no electrical-potential-difference impressing by arranging the polarizer with 
which a front- face and tooth-back side and a polarization shaft cross at right angles mutually (parallel), 
respectively (cutoff), light will intercept in the state of electrical-potential-difference impression 
(transparency). Therefore, a predetermined display is possible by controlling the electrical potential 
difference impressed to each dot by the scan electrode actuation circuit 1 20 and the signal-electrode 
actuation circuit 140. 

[0016] In addition, if a liquid crystal molecule is the STN (Super TwistedNematic) mold liquid crystal 
which has the torsion orientation of 1 80 degrees or more, while arranging a polarizing plate respectively on 
the outside of the substrate of a couple, the same display is possible also for the configuration which 
arranges the phase contrast plate with which coloring is compensated between one [ at least ] polarizing 
plate and a substrate. Thus, many things can be chosen and a liquid crystal ingredient can be used, if the 
actuation approach of this invention can be suited. 

[0017] On the other hand, a control circuit 180 supplies [ as opposed to / especially / the signal-electrode 
actuation circuit 140 ] indicative-data DATA which specifies the content of a display with a write address 
Wad while generating and supplying various kinds of control signals (it mentions later if needed), clock 
signals, etc. to each of the scan electrode actuation circuit 120 and the signal-electrode actuation circuit 140. 
[0018] Next, while a power circuit 190 generates **V3 (selection electrical potential difference) used as a 
scan electrical potential difference of the scan electrodes Yl-Ym, and Vc (non-choosing electrical potential 
difference) and supplies them to the scan electrode actuation circuit 120, it generates **V2 used as a signal 
level of signal electrodes XI -Xm, **V1, and Vc, and supplies them to the signal-electrode actuation circuit 
140. Here, an electrical potential difference Vc is a mean value electrical potential difference of electrical- 
potential-difference* *V2 used as a signal level, and **V1, and is an electrical potential difference used as 
polar criteria. For this reason, in this operation gestalt, in a positive-electrode side, a high order is said rather 
than an electrical potential difference Vc, and a negative-electrode side means lower order rather than an 
electrical potential difference Vc. Moreover, the voltage ratio of the signal levels VI and V2 at the time of 
being based on Vc is VI :V2=1 :2. ■ 

[0019] In addition, if it is in the scan electrode actuation circuit 120, the signal-electrode actuation circuit 
140 and a control circuit 1 80, and a power circuit 190, it is possible to integrate and to constitute as one 
chip. Thus, if constituted, in mounting of an electro-optic device 100, the field of a cutback of circuit 
magnitude, etc., it will become advantageous. 

[0020] 1 .2. <MLS actuation> — here, actuation [ in / for convenience / this operation gestalt ] of explanation 
is explained. The actuation approach of the MLS (Multi-Line Selection) method of making multiple-times 
selection of the scan electrode by one frame (1 vertical-scanning period) is used for it while the liquid 
crystal display of this operation gestalt makes the multiple selection of two or more scan electrodes 
simultaneously. Here, with this operation gestalt, if the number of scan electrodes driven simultaneously is 
set to "4", as shown in drawing 3 , in each of each field (If) which divided one frame into four equally, a 
scan electrode will be simultaneously chosen in a selection period (1H) every four one by one. 
[002 1 ] While making a detail carry out equal distribution of the selection period into one frame in time, 
maintaining normality and an orthogonality, four are made into a group, they are simultaneously chosen as 
it, and it is made to distribute them spatially among the scan electrodes Yl-Ym in the scan electrodes Yl- 
Ym. Here, fl normality ,, means that the actual value of the selection electrical potential difference impressed 
to all the scan electrodes Yl-Ym becomes equal mutually in a frame period unit, and a "orthogonality" 
means that the result of having carried out the sum of products of the voltage swing impressed to a certain 
scan electrode and the voltage swing impressed to the scan electrode of other arbitration by one frame 
becomes zero. 

[0022] Now, since it corresponds to such a microwave landing system, a control circuit 1 80 generates the 
respectively following control signals. Namely, to the 1st, a control circuit 180 outputs the initiation pulse 
YD to the beginning of each field, and sets it at the beginning of each field the 2nd. Select data SD which 
directs selection of four scan electrodes is outputted. To the 3rd The latch pulse LP is outputted to every 
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[ which makes simultaneous selection of the four scan electrodes ] selection period (1H). The polar data PS 
which direct the polarity of the selection electrical potential difference which should be impressed to the 4th 
to the selected scan electrode are outputted, and the frame data FRD in which a frame number (sequence of 
a vertical-scanning period) at present is shown [ 5th ] are outputted. 

[0023] Here, with this operation gestalt, since four scan electrodes are chosen simultaneously, the polar data 
PS consist of PS1-PS4 corresponding to four scan electrodes to choose. In order to consider as a scan 
electrical potential difference as shown in drawing 3 , for example, the polar data PS1-PS4 If it writes "+" 
and it writes it will set to the i-th frame. [ the case where choose the selection electrical potential 
difference V3, and it turns on a positive-electrode side ] [ the case where choose selection electrical- 
potential-difference- V3 and it turns on a negative-electrode side ] In the 1 st field, in (+-++) and the 2nd 
field, (-+++) and the 3rd field make (+++-) and it is made sequence with (++-+) in the 4th field, moreover, 
the ** (i+1) frame which continues since the polarity shown with the polar data PS1-PS4 is reversed for 
every frame in order to perform alternating current actuation — setting — the 1 st field — (-+ — ) — the 2nd 
field - (- + — ) - the 3rd field - (— +) and the 4th field (-- it becomes +-). 

[0024] Next, the case where a dot is turned on is made into "+", and if the case where it turns off is defined 
as the signal level to the signal electrode which intersects four selected scan electrodes will be set up 
according to the following procedures. Namely, its attention is paid about four dots corresponding to the 
crossover with the signal electrode which is [ 1st ] applicable, and four scan electrodes chosen. The 
inequality of turning on and off of a dot and the polarity of a selection electrical potential difference is 
detected [ 2nd ]. To the 3rd If the number of inequalities is "0" and the number of inequalities is "1 " about - 
V2 - If the number of inequalities is "2" about VI, the number of inequalities is "3" about Vc and the 
number of inequalities is "4" about VI , suppose that V2 is chosen, respectively. 

[0025] For example, when all of four dots which intersect the scan electrodes Y1-Y4 and a signal electrode 
XI are ON, since turning on and off of four dots is (++++), as compared with sequence, only the 2nd is 
inharmonious [ the polarity of the selection electrical potential difference of the scan electrodes Y1-Y4 is (+- 
++), and / turning on and off] in the 1st field of the i-th frame of drawing 3 . For this reason, since the 
number of inequalities is set to "1", it sets at the selection period of the beginning of the field concerned, and 
in a signal electrode XI, it is an electrical potential difference. - VI will be chosen. 

[0026] Moreover, when all of four dots which intersect the scan electrodes Y5-Y8 and a signal electrode XI 
are OFF for example, since turning on and off of four dots is ( — ), as compared with sequence, 1 and 3 or 
the 4th are inharmonious [ the polarity of the selection electrical potential difference of the scan electrodes 
Y1-Y4 is (+-++), and / turning on and off]. For this reason, since the number of inequalities is set to "3", as 
for an electrical potential difference, VI will be chosen as a signal electrode XI in the 2nd selection period 
of each field. 

[0027] If same selection is performed for every field, the electrical potential differences impressed to the 
first selection period in the 2nd - the 4th field are all. - It is set to VI and each electrical potential difference 
impressed to the 2nd selection period is set to VI. Furthermore, with the following ** (i+1) frame, since 
applied voltage is reversed by alternating current actuation, when performing the above-mentioned display, 
in the selection period of the beginning of each field, and the 2nd selection period, the voltage waveform 
impressed to a signal electrode XI becomes as it is shown in drawing 3 . 

[0028] With 1.3. <a gradation pattern>, next this operation gestalt, a gradation pattern as performed 4 
gradation displays using an FRC method and shown in drawing 5 (a) - (d) is used. This gradation pattern 
uses "9 Dot x4 line of a train" as a basic pattern, and the pattern same as a period is repeated in three frames. 
In addition, for the dot which performed hatching in drawing, a burning condition and the dot of void are in 
a putting-out-lights condition. Like a graphic display, the 4nline (however, n= 0, 1 and 2, ....) and a ** 
(4n-i-2) line are the same patterns mutually about all of the input gradation data of 00, 01, 10, and 11, and a 
** (4n+l) line and a ** (4n+3) line are the same patterns mutually. 

[0029] If the pattern shown in (a) - (d) of drawing 5 is made into the 1st frame when expressing 4 gradation 
by three frames, the 2nd frame will be taken as the pattern which shifted 1 dot of them on the left. If it does 
so, the pattern of the B section will come to the A section, the pattern of the C section will come to the B 
section, and the pattern of the A section will come to the C section. The 3rd frame is taken as the pattern 
which shifted 2 dots of patterns of the 1st frame on the left. If it does so, the pattern of the C section will 
come to the A section, the pattern of the A section will come to the B section, and the pattern of the B 
section will come to the C section. 

[0030] Drawing 5 (a) In - (d), although the case where the gradation of RGB each color was the same was 
shown, since gradation differs for every color, generally the gradation pattern of each color of these 
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drawings will be used for every color. This drawing (e) and (f) are mentioned as the example. This drawing 
(e) is an example in case the gradation of R color is "01" and the gradation of G and B color is "00." In this 
drawing (e), the gradation pattern of R color is the same as that of what is shown in this drawing (b), and the 
gradation pattern of G and B color is the same as that of what is shown in this drawing (a). Moreover, this 
drawing (f) is an example in case the gradation of R color is "10" and the gradation of G and B color is "00." 
In this drawing (f), the gradation pattern of R color is the same as that of what is shown in this drawing (c), 
and the gradation pattern of G and B color is the same as that of what is shown in this drawing (a). 
[0031] The group division of each [ these ] dot is carried out like a graphic display at Groups A, B, and C. 
One group is formed by 3 dots, i.e., 1 pixel, in this operation gestalt. Although the group for 9 dots is shown 
on drawing, the group division of all the dots arranged along with one line (in the direction of X) is carried 
out every 3 dots at A, B, C, A, B, C, and the order of.... Moreover, the group from whom these dots differ 
every 4 dots along the direction of Y is assigned. For example, 3 dots to which 3 dots located in the 
direction upside of Y to 3 dots which constitutes the group A of a graphic display are located in Group B 
and the bottom are classified into Group C. This is for a striped pattern to arise, when the same group is 
arranged in the direction of X, or the direction of Y, since temporary gradation for every group differs to 
common input gradation data in this operation gestalt. 

[0032] The concrete configuration of 1.4. <a scan electrode actuation circuit>, next the actuation circuit 
which drives a microwave landing system using the above-mentioned gradation pattern is explained. First, 
the configuration of the scan electrode actuation circuit 120 is explained with reference to drawing 2 . 
Drawing 2 is the block diagram showing the configuration of the scan electrode actuation circuit 120. In this 
drawing, a shift register 1202 is m bit shift register corresponding to the total of the scan electrodes Yl-Ym, 
for every selection period, carries out a sequential shift and outputs select data SD supplied from the control 
circuit 180 by the latch pulse LP. Here, the transfer signal of each bit by the shift register 1202 specifies four 
scan electrodes which should be simultaneously chosen as each scan electrode corresponding to 1 to 1, 
respectively. Since four scan electrodes have composition by which sequential assignment is carried out for 
every selection period with this operation gestalt, for example, in the selection period of the beginning in 
one frame, the scan electrodes Y 1 -Y4 will be chosen, and the scan electrodes Y5-Y8 will be chosen in the 
next selection period. Then, while a decoder 1204 outputs the voltage selection signal which directs the 
selection electrical potential difference V3 or selection of -V3 to each of four scan electrodes specified with 
the shift register 1202 according to the polar data PS1-PS4, it outputs the voltage selection signal which 
directs selection of an electrical potential difference Vc to other scan electrodes. 

[0033] Now, a level shifter 1206 expands the voltage swing of the voltage selection signal outputted by the 
decoder 1204. And a selector 1208 chooses actually the selection electrical potential difference directed by 
the voltage selection signal to which the voltage swing was expanded, and impresses it to a corresponding 
scan electrode. According to the scan electrode actuation circuit 1 20 of such a configuration, one frame to 
the beginning of each field equally divided into four While select data SD which directs selection of four 
scan electrodes is supplied and the sequential transfer of this is carried out by the latch pulse LP for every 
selection period Since the polar data PS1-PS4 are supplied for every field, the voltage waveform impressed 
to the scan electrodes Yl-Ym becomes as it is shown in drawing 3 . 

[0034] The configuration of 1.5. <a signal-electrode actuation circuit>, next the signal-electrode actuation 
circuit 140 is explained with reference to drawing 4 . Drawing 4 is the block diagram showing the 
configuration of the signal-electrode actuation circuit 140. In this drawing, the address control circuit 1402 
has composition which carries out stepping every four lines by the latch pulse LP supplied for every 
selection period while it generates the line address Rad for four lines used for read-out of an indicative data 
and resets the line address Rad concerned for four lines by the initiation pulse YD. It will follow, for 
example, the address control circuit 1402 will generate the line address Rad of - of 1st line the 4th line in the 
selection period of the beginning of each field, and the line address Rad of - of 5th line the 8th line will be 
generated in the next selection period. 

[0035] Then, display memory 1404 is a dual port RAM which has a storage region corresponding to the dot 
of an at least m line xn train, and while gradation data DAT A which shows the gradation level of each dot 
is written in the address specified by the write address Wad at random, it has the composition that reading 
appearance of the gradation data of the address specified in Address Rad is sequentially carried out by four 
lines, by the read-out side at the writing side. Namely, from display memory 1404, reading appearance of 
the gradation data corresponding to the dot of a four line xn train is carried out for every selection period. 
Then, suppose that al-an [ four gradation data of explanation by which reading appearance is carried out for 
convenience in each train ] are written corresponding to each train of signal electrodes XI -Xn. 
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[0036] Next, turning on and off of the dot which changes the gradation data-conversion circuit 1406 into a 
gradation pattern as shown in drawing 5 according to the gradation data al-an by which reading appearance 
was carried out, and intersects four selected scan electrodes is determined. Since turning on and off of each 
of this dot changes periodically for every frame as stated previously, according to the frame data in which a 
frame number is shown, turning on and off of each dot will be changed according to the rule expressed 
previously. 

[0037] For this reason, the gradation data-conversion circuit 1406 corresponds translation table 1406a to 
each train, and is n (here n= 4) ********, Here, a viewing area memorizes beforehand each gradation 
pattern of the train with which translation table 1406a corresponding to a certain train is shown in drawing 5 
by four lines. And if the gradation data corresponding to four dots and the frame data FRD in which a frame 
number is shown are supplied, while translation table 1406a investigates the gradation pattern corresponding 
to the frame shown about each dot by the gradation level and the frame data FRD corresponding to the 
gradation data concerned, the dot data which the dot concerned distinguishes [ ON or ] whether it is off, and 
shows turning on and off of the dot will be outputted. And translation table 1406a corresponding to one 
certain train has composition which outputs the dot data b in which turning on and off of four dots in the 
train concerned is shown, and, for this reason, the dot data bl-bn equivalent to a four line xn train will be 
outputted from the gradation data-conversion circuit 1406 corresponding to the signal electrodes XI -Xn of n 
train, respectively. 

[0038] Next, an arithmetic circuit 1408 generates and outputs the voltage selection signal as which the 
electrical potential difference which should be impressed to each of signal electrodes XI -Xn is made to 
choose it from the dot data bl-bn for the four line xn train which specifies turning on and off. For this 
reason, an arithmetic circuit 1408 is equipped with decoder 1408a corresponding to each train of signal 
electrodes XI -Xn. Here, decoder 1408a for one certain train compares mutually four dot data and transfer 
signals PS1-PS4 corresponding to the train concerned with the 1st, asks for the number of inequalities, and 
outputs the voltage selection signal which directs selection of the signal level which should be impressed to 
the signal electrode of the train concerned the 2nd according to the number of inequalities. Therefore, from 
an arithmetic circuit 1408, the voltage selection signals cl-cn which direct selection of a signal level will be 
outputted corresponding to the signal electrodes XI -Xn of n train, respectively. In addition, as mentioned 
above, the relation between the number of inequalities and a signal level is -V2, -VI, and Vc, VI and V2, 
respectively, if the numbers of inequalities are "0", "1 11 , "2", "3", and "4." 

[0039] And a level shifter 1410 expands the voltage swing of the voltage selection signals cl-cn, 
respectively. And a selector 1412 is impressed to the signal electrodes XI -Xn which choose actually the 
electrical potential difference directed by the voltage selection signals cl-cn to which the voltage swing was 
expanded, and correspond, respectively. According to the signal-electrode actuation circuit 140 of such a 
configuration, it sets among each field at a certain selection period. If some four scan electrodes are chosen, 
while reading appearance of the gradation data of the dot for four lines corresponding to the crossover with 
the four scan electrodes concerned is carried out from display memory 1404 From this gradation data and 
the frame data FRD based on a control circuit 180, turning on and off of the dot concerned for four lines will 
be specified, and signal electrodes XI -Xn will be impressed for the signal level according to this turning on 
and off, respectively. 

[0040] 1.6. the effectiveness of an operation gestalt — as mentioned above, in this operation gestalt, a dot is 
divided into two or more groups, and since ON and OFF control are performed using a control pattern which 
is different for every groups of these to the same input gradation data, temporary gradation which is 
different for every group if needed can be given. Thus, although temporary gradation which is different to 
each group in this operation gestalt is given, the whole gradation becomes equal to the value which 
equalized each temporary gradation spatially and in time. For this reason, though the alternative of each 
"temporary gradation" was limited, gradation minute as the whole is realizable. 

[0041] Furthermore, in this operation gestalt, since the period of which the group applied to each dot takes a 
round is three frames, it can stop the maximum period of turning on and off of each dot by 3 times the frame 
period. When 4 times of a frame period, 5 times, and a long on-off period like .... can be avoided by this and 
it performs monochromatic specification, it is possible for it to be hardly conspicuous and to carry out a 
flicker. Thereby, according to this operation gestalt, it becomes possible to control a flicker effectively, 
securing the high number of gradation. 

[0042] Furthermore, since the liquid crystal display of this operation gestalt has the composition of 
impressing a selection electrical potential difference in 4 steps by one frame, in the selection period while 
making sequential selection of the four scan electrodes collectively, its selection electrical potential 
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difference is low, and it ends, and a display good also on such a low selection electrical potential difference 
is more possible for it than the configuration which chooses one scan electrode at a time, and impresses a 
selection electrical potential difference. When performing the display from which it adds and four dots 
which intersect four scan electrodes by which simultaneous selection is made since it is one of the above- 
mentioned display patterns, if its attention is paid to one certain train even if it is which gradation level serve 
as the same gradation level by the gradation pattern of a liquid crystal display, generating of a cross talk is 
prevented beforehand and a high-definition display is possible. 

[0043] 2. Explain the electrochromatic display of the 2nd operation gestalt, next the 2nd operation gestalt of 
this invention. The hardware configuration of the 2nd operation gestalt is the same as that of the 1st 
operation gestalt. However, with this operation gestalt, a gradation pattern as performed 16 gradation 
displays using an FRC method and shown in drawing 6 - drawing 8 is used. This gradation pattern uses "45 
Dot x4 line of a train" as a basic pattern, and the pattern same as a period is repeated in 1 5 frames. In 
addition, for the dot to which it added shading in drawing, a burning condition and the dot of void are in a 
putting-out-lights condition. The figure given to the left-hand side of each pattern in these drawings is input 
gradation data, and is made into a common thing to the total color of RGB. 

[0044] If the pattern shown in drawing 6 -8 is made into the 1 st frame when expressing 1 6 gradation by 1 5 
frames, the 2nd frame will be taken as the pattern which shifted 1 dot of patterns of the 1st frame on the left 
for every block of A, B, and C. The 3rd frame is taken as the pattern which shifted 1 dot of patterns of the 
2nd frame on the left for every block of A, B, and C. The 4th frame is taken as the pattern which shifted 1 
dot of patterns of the 3rd frame on the left for every block of A, B, and C. Thus, a pattern takes a round of 
15 frames. In addition, the pattern at the left end of each block will shift to a right end with the following 
frame. 

[0045] Moreover, also in drawing 6 - drawing 8 , the 4nline, a ** (4n+l) line, a ** (4n+2) line, and a ** 
(4n+3) line (however, n= 0, 1 and 2, ....) serve as the same pattern from a top to each input gradation data, 
respectively, moreover, the input gradation data of R color and B color — both (0000) — ** — it carries out 
and the example which gave various gradation only to G color is shown in drawing 9 . 
[0046] In this operation gestalt, one group is constituted by 5 pixels (15 dots), and the group who adjoins in 
the direction of X and the direction of Y is a mutually different group like the 1st operation gestalt. And also 
in this operation gestalt, each groups' A, B, and C temporary gradation is determined, and the input 
gradation data specified with the average of these groups' temporary gradation are expressed so that clearly 
from drawing 6 - drawing 9 . Thereby, this operation gestalt can control a flicker effectively like the 1 st 
operation gestalt, securing the high number of gradation. 

[0047] 3. Explain the electro-optic device of 3rd operation gestalt 3.1. <the outline of subfield actuation>, 
next the 3rd operation gestalt of this invention. This operation gestalt is the example which combined the 
subfield method which performs a gradation display, and the FRC method by dividing one frame into two or 
more subfields, and turning a dot on and off for every subfield. 

[0048] Here, the outline of the subfield actuation adopted in this operation gestalt is explained. One frame 
(IF) is divided into the "4" subfields SF1-SF4 in drawing 14 . Among these, a subfield SF 2 is a subfield 
always turned on irrespective of gradation data, in order to give threshold voltage Vth. In this operation 
gestalt, input gradation data are data of 16 gradation which consists of 4 bits of D0-D3. A subfield SF 1 is 
set as the weighting ****** die length of "1" gradation to the gradation of a dot, and subfields SF3 and SF4 
are set as the die length which gives weighting of "2" gradation. 

[0049] Therefore, it is possible to express 6 gradation of - (0101) like a graphic display (0000) according to 
the on-off condition of subfields SF1-SF4. And in this operation gestalt, with subfield actuation, an FRC 
method is used together and 16 gradation of input gradation data is expressed by this. In the FRC method of 
this operation gestalt, the gradation pattern shown in drawing 17 and drawing 18 is used. This gradation 
pattern uses "9 Dot x3 line of a train" as a basic pattern, and the pattern same as a period is repeated in three 
frames. 

[0050] In addition, in drawing, the figure of "0" - "5" is gradation given by subfield actuation in each frame 
of each dot. In this operation gestalt, the gradation given to each dot in each frame is called "partial 
gradation." Therefore, total of the partial gradation for three frames becomes "temporary gradation of a dot" 
about each dot. Moreover, in one group in a certain frame, the average of temporary gradation of each dot 
becomes "a group's temporary gradation." And the average value of Groups' A, B, and C temporary 
gradation becomes the whole gradation, i.e., the gradation corresponding to input gradation data. Moreover, 
the figure given to the left-hand side of each pattern in these drawings is input gradation data, and is made 
into a common thing to the total color of RGB here. 
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[0051] Moreover, also in drawing 1 7 and drawing 18 , the 4nline, a ** (4n+l) line, a ** (4n+2) line, and a 
** (4n+3) line (however, n= 0, 1 and 2, ....) serve as the same pattern from a top to each input gradation 
data, respectively. If ON/OFF state of each subfield are set up as mentioned above, the subfield turned on as 
shown in drawing 14 can always be continuously generated within one frame irrespective of required partial 
gradation. 

[0052] The configuration of the electro-optic device of 3.2. <the timing signal generation circuit 200 and 
others>, next this operation gestalt is explained with reference to drawing 10 . In drawing 10 , Vertical 
Synchronizing signal Vs, Horizontal Synchronizing signal Hs, and the dot clock signal DCLK of the input 
gradation data D0-D3 (16 gradation) are supplied to the timing signal generation circuit 200 from the high 
order equipment which is not illustrated. Moreover, an oscillator circuit 1 50 supplies the basic clock RCLK 
of read-out timing to the timing signal generation circuit 200. The timing signal generation circuit 200 
generates various kinds of timing signals, clock signals, etc. which are explained below according to these 
signals. First, the frame data FRD are data in which a frame number is shown, and the alternating current- 
ized signal FR is a signal to invert. 

[0053] A driving signal LCOM is a signal impressed to the counterelectrode of an opposite substrate, and 
becomes fixed potential (zero potential) in this operation gestalt. A start pulse DY is a pulse signal first 
outputted in each subfield. A clock signal CLY is a signal which specifies the horizontal scanning period by 
the side of a scan (Y side). The latch pulse LP is a pulse signal outputted to the beginning of a horizontal 
scanning period, and is outputted at the time of level transition (namely, starting and falling) of a clock 
signal CLY. A clock signal CLX is a dot clock signal for a display. 

[0054] On the other hand, in drawing, it extends in the direction of X (line), and two or more scanning lines 
1 12 are formed in viewing- area 101a on the component substrate 101. Moreover, along the direction of Y 
(train), two or more signal lines 1 14 extend, and are formed. And a dot 1 10 is formed corresponding to each 
crossover with the scanning line 112 and a signal line 1 14, and is arranged in the shape of a matrix. Here, 
the total number of the scanning line 1 12 is made into m, and the total number of a signal line 1 14 is made 
into n (m and n are two or more integers, respectively). 

[0055] 3.3. As a concrete configuration of the Configuration of dot> dot 110, what is shown in drawing 1 1 
(a) is mentioned, for example, this configuration — while the source is connected to a signal line 1 14 and a 
drain is connected to the dot electrode 1 1 8 for the gate of a thin film transistor (TFT) 1 1 6 at the scanning 
line 1 12, respectively — between the dot electrode 118 and counterelectrodes 108 — an opto electronics 
material — liquid crystal 105 is pinched and the liquid crystal layer is formed. Here, a counterelectrode 108 
is a transparent electrode formed in an opposite substrate at the whole surface so that it may counter with the 
dot electrode 118. Moreover, it stands in a row in the dot electrode 118 and a counterelectrode 108, storage 
capacitance 1 19 is formed, and effect on the display by a charge leaking from the dot electrode 1 18 is made 
small. In addition, although one potential of storage capacitance 1 19 was made into a counterelectrode 108 
and same electric potential with this operation gestalt, it is good also as the touch-down potential GND, and 
the potential and same electric potential of a gate line. 

[0056] Here, with the configuration shown in drawing 1 1 (a), since only one channel mold is used as a 
transistor 116, offset voltage is needed, but as shown in drawing 1 1 (b), the configuration which combined 
the P channel mold transistor and the N channel mold transistor complementary, then the effect of offset 
voltage are cancellable. However, with this complementary-type configuration, since it will be necessary to 
supply exclusive level mutually as a scan signal, the two scanning lines of the scanning lines 1 12a and 1 12b 
are needed to the dot 1 1 0 of one line. 

[0057] 3.4. The <scanning-line actuation circuit 130> explanation is again returned to drawing 10 . The 
scanning-line actuation circuit 130 transmits the start pulse DY supplied to the beginning of a subfield 
according to a clock signal CLY, and is the scan signal Gl , G2, and G3 to each of the scanning line 1 12 — It 
supplies exclusively one by one as Gm. 

[0058] With reference to 3.5. <the data-conversion circuit 300>, next drawing 12 , the detail configuration 
of the data-conversion circuit 300 is explained. If 312 is a decoder and the gradation data D0-D3 and the 
frame data FRD are inputted in drawing, input gradation data will be changed into the subfield data SD1, 
SD3, and SD4. That is, if the frame data FRD and the gradation data D0-D3 are determined, based on 
drawing 1 7 or drawing 18 , the partial gradation given with the frame concerned to each dot will be 
determined. 

[0059] And if the partial gradation of the frame concerned is determined, based on drawing 14 , the on-off 
condition of subfields SF1, SF3, and SF4 will be determined as a meaning. The subfield data SD1, SD3, and 
SD4 are the bit data corresponding to ON/OFF state of each [ these ] subfields SF1, SF3, and SF4. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/8/2006 



JP,2002-287715,A [DETAILED DESCRIPTION] 



Page 10 of 15 



[0060] Next, 321,323,324 is memory block, it is prepared in order to memorize the subfield data SD1, SD3, 
and SD4 respectively, and it has the room of a mxn bit respectively corresponding to the viewing area (m 
line xn train) of the component substrate 101. Memory block 321,323,324 is constituted so that writing and 
read-out actuation can be performed asynchronously and independently. 310 is a write-in address control 
section, and supplies the write enable signal WE and the write-in address WAD to each memory block 
synchronizing with Vertical Synchronizing signal Vs, Horizontal Synchronizing signal Hs, and the dot clock 
signal DCLK. 

[0061] That is, whenever the value of the write-in address WAD is decided, the write-in address control 
section 3 1 0 outputs the write enable signal WE, while it counts up the dot clock signal DCLK and outputs 
this count result as the write-in address WAD. Moreover, the count result in the write-in address control 
section 310 is reset whenever Vertical Synchronizing signal Vs is inputted. The write-in address WAD 
which carries out sequential access of the room of the mxn bit will be supplied to each memory block 
321,323,324 by this, and sequential storing of the subfield data SD1, SD3, and SD4 will be carried out to the 
address according to the display position in corresponding memory block. 

[0062] On the other hand, the display address control section 330 will output address signal RAD which 
accesses the corresponding bit data of a display line, if each above-mentioned subfield period is started. 
Address signal RAD synchronizes with a clock signal CLX, and n n-l " time increment is carried out 
according to the number of display columns. Address signal RAD which carries out sequential access of the 
bit of the 1st train - the n-th train to a corresponding display line by this is outputted. 
[0063] Moreover, it will always be in enabling state during the period of the subfields SF1, SF3, and SF4 
where the read-out signals RD1, RD3, and RD4 correspond respectively, and is made an OFF state in the 
other subfield period. In each subfields SF1, SF3, and SF4, only one corresponding memory block will be in 
the condition in which read-out is possible by this, and other memory block will be in a read-protection 
condition. Thereby, initiation of a subfield SF 1 carries out reading appearance of the subfield data SD 1 of a 
m line xn train one by one from memory block 321 . 

[0064] Next, in a subfield SF 2, ON signal S_on is held at H level. In addition, ON signal S_on is held in 
periods other than subfield SF2 at L level. Next, also in subfields SF3 and SF4, memory block 323,324 is 
respectively accessed like the case of a subfield SF 1, and reading appearance of the subfield data SD3 and 
SD4 of a m line xn train is carried out one by one respectively. 332 is an OR circuit and outputs the OR of 
these subfields data SD1, SD3, and SD4 and ON signal S_on as a data signal Ds. 

[0065] 3.6. <the signal-line actuation circuit 145>, next the signal-line actuation circuit 145 are a data signal 
dl, d2, and d3 to the signal line 1 14 which corresponds n latched binary signals Ds through the potential 
selection circuitry 1458 in the next horizontal scanning period, respectively after [ which is equivalent to the 
number of a signal line 1 14 in a binary signal Ds in a certain horizontal scanning period ] carrying out a n 
piece sequential latch, It supplies all at once as ~dn. Here, the concrete configuration of the signal-line 
actuation circuit 145 is as being shown in drawing 13 . That is, the signal-line actuation circuit 145 consists 
of the X shift register 1452, the 1st latch circuit 1454, the 2nd latch circuit 1456, and a potential selection 
circuitry 1458. 

[0066] Among these, the X shift register 1452 transmits the latch pulse LP supplied to the beginning of a 
horizontal scanning period according to a clock signal CLX, and is the latch signal SI, and S2 and S3, They 
are - and the thing exclusively supplied one by one as Sn. Next, the 1st latch circuit 1454 is a binary signal 
Ds, The latch signal SI, S2, and S3 They are — and the thing which carries out a sequential latch in falling 
of Sn. And the 2nd latch circuit 1456 latches each of the binary signal Ds latched by the 1st latch circuit 
1454 all at once in falling of the latch pulse LP, and transmits it to the potential selection circuitry 1458. 
[0067] The potential selection circuitry 1458 changes these latched binary signals into potential based on the 
alternating current-ized signal FR, and is a data signal dl, d2, and d3, They are - and the thing impressed to 
a signal line 1 14 as dn. That is, if the alternating current-ized signal FR is L level, it is a data signal dl, d2, 
and d3 — H level of dn is changed into potential VI , and L level is changed into zero potential. On the other 
hand, if the alternating current-ized signal FR is H level, it is a data signal dl, d2, and d3 — H level of dn is 
potential. - L level is changed into VI at zero potential. 

[0068] 3.7. The structure of the electro-optic device of which Configuration of liquid crystal equipment> 
**** was done is explained with reference to drawing 15 (a) and (b). Here, this drawing (a) is a top view 
showing the configuration of an electro-optic device 90, and this drawing (b) is a sectional view of the A- A 1 
line in this drawing (a). As shown in these drawings, the electro-optic device 90 has the structure where the 
liquid crystal 105 as an opto electronics material was pinched by this gap while the component substrate 101 
with which the dot electrode 1 1 8 etc. was formed, and the opposite substrate 102 with which the 
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counterelectrode 108 etc. was formed maintain a fixed gap and each other are stuck by the sealant 104. In 
addition, although it is closed with a sealing agent after the amount of notch is in a sealant 104 and liquid 
crystal 105 is actually enclosed through here, it is omitted in these drawings. Here, the component substrate 
101 and the opposite substrates 102 are amorphous substrates, such as glass and a quartz. And the dot 
electrode 118 grade is formed of TFT which deposits the semi-conductor book film on the component 
substrate 101, and grows into it. That is, an electro-optic device 90 will be used as a transparency mold. 
[0069] Now, in the component substrate 101, the light-shielding film 106 is formed in the inside of a sealant 
104, and the outside field of viewing-area 101a. The scanning-line actuation circuit 130 is formed in field 
130a in in the field in which this light-shielding film 106 is formed, and the signal-line actuation circuit 145 
is formed in field 140a. That is, it has prevented that light carries out incidence of the light-shielding film 
106 to the actuation circuit formed in this field. It has the composition that a driving signal LCOM is 
impressed to this light-shielding film 106 with a counterelectrode 108. For this reason, in the field in which 
the light-shielding film 106 was formed, since the applied voltage to a liquid crystal layer serves as cheek 
zero, it will be in electrical-potential-difference the condition of not impressing of the dot electrode 118, and 
the same display condition. 

[0070] Moreover, in the component substrate 101, it is the field 140a outside in which the signal-line 
actuation circuit 145 is formed, and two or more connection terminals are formed in the field 107 which 
separated the sealant 104, and it has the composition of inputting a control signal, a power source, etc. from 
an outside. On the other hand, the light-shielding film 106 and connection terminal in the component 
substrate 101, and the electric flow are achieved by the flow material (graphic display abbreviation) in 
which the counterelectrode 108 of the opposite substrate 102 was formed in at least one place among four 
corners in a substrate pasting part. That is, the driving signal LCOM has composition further impressed to a 
light-shielding film 106 through flow material at a counterelectrode 108, respectively through the 
connection terminal prepared in the component substrate 101. 

[0071] Otherwise, corresponding to the application of an electro-optic device 90, if it is a direct viewing 
type, the light filter arranged the shape of a stripe, the shape of the shape of a mosaic and a triangle, etc. to 
the 1st will be prepared in the opposite substrate 102, and the light-shielding film (black matrix) set to the 
2nd from a metallic material, resin, etc. will be prepared in it. In addition, a light filter is not formed when 
using as a light valve of a projector mentioned later, for example in the case of the application of a colored 
light modulation. Moreover, in the case of a direct viewing type, the front light which irradiates light from 
the opposite substrate 102 side, or the back light which irradiates light from the component substrate 101 
side is prepared in an electro-optic device 90 if needed. It adds, and while the orientation film (graphic 
display abbreviation) by which rubbing processing was carried out is prepared in the predetermined 
direction, respectively and the direction of orientation of the liquid crystal molecule in electrical-potential- 
difference the condition of not impressing is specified to the electrode forming face of the component 
substrate 101 and the opposite substrate 102, the polarizing plate (graphic display abbreviation) according to 
the direction of orientation is prepared in the component substrate 101 and the opposite substrate 102. 
However, since efficiency for light utilization will increase as a result of the above-mentioned orientation 
film's, an above-mentioned polarizer's, etc. becoming unnecessary if the polymer dispersed liquid crystal 
distributed as a minute grain is used into a macromolecule as liquid crystal 105, in points, such as a raise in 
brightness, and low-power-izing, it is effective. 

[0072] 3.8. Explain actuation of an operation gestalt, next actuation of the electro-optic device concerning 
the operation gestalt mentioned above. Drawing 16 is a timing chart for explaining actuation of this electro- 
optic device. First, the alternating current-ized signal FR is a signal reversed by every one frame (IF). On 
the other hand, a start pulse DY is supplied at the time of initiation of each subfield. 
[0073] Here, when a start pulse DY is supplied in one frame (IF) from which the alternating current-ized 
signal FR is set to L level, they are the scan signal Gl , G2, and G3 by the transfer according to the clock 
signal CLY in the scanning-line actuation circuit 130 (refer to drawing 1 0 ) — Gm is exclusively outputted to 
a period (t) one by one. In addition, the period (t) is set as the period still shorter than the shortest subfield 
SF1. 

[0074] Now, the scan signal Gl, G2, and G3 — By Gm's having the pulse width which is equivalent to the 
half period of a clock signal CLY, respectively, and counting from a top, the scan signal Gl corresponding 
to 1 Motome's scanning line 1 12 has the composition that only the half period of a clock signal CLY is 
outputted by being delayed at least, after a start pulse DY is supplied and a clock signal CLY starts first. 
Therefore, after a start pulse DY is supplied before the scan signal Gl is outputted, one shot (GO) of the 
latch pulse LP will be supplied to the signal-line actuation circuit 145. 
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[0075] Then, the case where one shot (GO) of this latch pulse LP is supplied is examined. First, when one 
shot (GO) of this latch pulse LP is supplied to the signal-line actuation circuit 145, it is the latch signal SI, 
S2, and S3 by the transfer according to the clock signal CLX in the signal-line actuation circuit 145 (refer to 
drawing 13 ), — and Sn are exclusively outputted to a horizontal scanning period (1H) one by one. In 
addition, the latch signals SI and S2 and S3, Sn has — and the pulse width which is equivalent to the half 
period of a clock signal CLX, respectively. 

[0076] Under the present circumstances, the 1st latch circuit 1454 in drawing 1 3 In falling of the latch signal 
SI, it counts from a top. 1 Motome f s scanning line 112, Count from the left, and latch the binary signal Ds to 
the dot 110 corresponding to the crossover with 1 Motome's signal line 1 14, next it sets in falling of the 
latch signal S2. It counts from a top, and it counts from 1 Motome's scanning line 1 12, and the left, the 
binary signal Ds to the dot 110 corresponding to the crossover with 2 Motome's signal line 1 14 is latched, 
and it counts from a top similarly hereafter. 1 Motome's scanning line 1 12, It counts from the left and the 
binary signal Ds to the dot 110 corresponding to the crossover with n Motome's signal line 1 14 is latched. 
[0077] By this, in drawing 10 , the binary signal Ds for the dot of one line corresponding to the crossover 
with 1 Motome's scanning line 1 1 2 will be first latched by the 1 st latch circuit 1 454 in point sequential from 
a top. In addition, it cannot be overemphasized that the data-conversion circuit 300 changes and outputs the 
gradation data D0-D3 of each dot to a binary signal Ds according to the timing of the latch by the 1 st latch 
circuit 1454. 

[0078] Next, if a clock signal CLY falls and the scan signal Gl is outputted, as a result of counting from a 
top in drawing 10 and choosing 1 Motome's scanning line 112, the transistor 1 16 of the dot 1 10 
corresponding to the crossover with the scanning line 112 concerned serves as ON altogether. On the other 
hand, the latch pulse LP is outputted by falling of the clock signal CLY concerned. And it is a data signal 
dl, d2, and d3 to each of the signal line 1 14 which corresponds the binary signal Ds to which the 2nd latch 
circuit 1456 was latched by the 1st latch circuit 1454 in point sequential in the falling timing of this latch 
pulse LP through the potential selection circuitry 1458, It supplies all at once as — and dn. For this reason, 
from a top, it will count and the store of a data signal dl, d2, and d3, — , dn will be simultaneously performed 
in the dot 1 1 0 of the 1 st line. 

[0079] In parallel to this store, the binary signal Ds for the dot of one line corresponding to the crossover 
with 2 Motome's scanning line 1 12 is latched by the 1st latch circuit 1454 in point sequential from a top in 
drawing 10 . And it is repeated until the scan signal Gm corresponding to m Motome's scanning line 1 12 in 
the same actuation as henceforth is outputted. Namely, it sets at 1 horizontal-scanning period (1H) when a 
certain scan signal Gi (integer with which i fills 1 <=i<=m) is outputted. the data signal dl which receives 
one line of the dot 1 10 corresponding to i Motome's scanning line 112, d2, and d3, the dot order of the 
binary signal Ds which receives one line of — and the dot 1 10 corresponding to the store of dn, and 
Motome's (i+1) scanning line 1 12 — degree latch of-like will be performed in parallel. In addition, the data 
signal written in the dot 1 10 is held to the store in the next subfield Sf2. 

[0080] It is repeated whenever the start pulse DY as which the same actuation as the following specifies 
initiation of a subfield is supplied. However, in a subfield SF 2, the level of a binary signal Ds is always H 
level. Furthermore, after one-frame progress, when the alternating current-ized signal FR is set to H level, 
the same actuation is repeated in each subfield. 

[0081] 3.9. the effectiveness of an operation gestalt — even if it lessens the number of subfields in one frame 
by having used the subfield method and the FRC method together as mentioned above according to this 
operation gestalt, the high number of gradation is securable. That is, since the count written in a dot 
electrode in one frame as compared with the subfield method which has the same number of gradation (an 
FRC method is not used together) can be decreased, it becomes possible to stop power consumption. 
[0082] Moreover, when compared with the FRC method of the analog active-matrix mold explained in the 
"background technique" according to this operation gestalt, it is effective in the ability to control a flicker. 
The reason is explained below. If the figure in the control pattern shown in drawing 17 and drawing 18 is 
read as a "voltage level", these drawings can be used as they are as a control pattern of an analog active- 
matrix mold FRC method. However, in this analog active-matrix mold FRC method, a problem on which 
the fluctuation period of the voltage level impressed to a liquid crystal layer may become very long (for 
example, four frames), and a flicker is conspicuous arises. [0083] On the other hand, according to this 
operation gestalt, fluctuation of the voltage level impressed to a liquid crystal layer arises very frequently 
irrespective of the partial gradation given in each frame (every subfield). For this reason, a flicker stops 
being able to be conspicuous easily and high-definition image display becomes possible. 
[0084] 4. Explain the case where the electrochromatic display of electronic equipment 4.1 . <a general 
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configuration^ next the 1 st and 2nd operation gestalt mentioned above and the electro-optic device of the 
3rd operation gestalt are applied to pocket mold electronic equipment. In this case, electronic equipment is 
mainly constituted in preparation for the source 1000 of a display information output, the display 
information processing circuit 1002, the actuation circuit 1004, an electro-optic device 100 (or 90), and 
clock generation circuit 1008 list in a power circuit 1010, as shown in drawing 1 9 . Among these, the source 
1000 of a display information output outputs display information, such as a picture signal of a 
predetermined format, to the display information processing circuit 1002 based on the clock signal from the 
clock generation circuit 1 008 including memory, such as ROM (Read Only Memory) and RAM 
(RandomAccess Memory), the tuning circuit which aligns and outputs storage units, such as an optical disk 
unit, and a picture signal. 

[0085] Moreover, the display information processing circuit 1002 carries out sequential generation of the 
digital signal from the display information inputted based on the clock signal including various well-known 
processing circuits, such as magnification and a polarity-reversals circuit, a rotation circuit, a gamma 
correction circuit, and a clamping circuit, etc., and outputs it to the actuation circuit 1004 with timing signals 
and control signals, such as a clock signal CLK. Furthermore, the actuation circuit 1004 includes the scan 
electrode actuation circuit 120 mentioned above, the inspection circuit used [ in / further / it is equivalent to 
the signal-electrode actuation circuit 140 etc., and / a manufacture process ] for inspection. A power circuit 
1010 supplies a predetermined power source to each circuit, and is the thing of a concept also including the 
power circuit 1 90 mentioned above here. 

[0086] The example which applied 4.2. <a mobile mold computer>, next the above-mentioned electro-optic 
device to the personal computer of a mobile mold is explained. Drawing 20 (b) is the front view showing the 
configuration of this personal computer. In drawing, the mobile mold computer 5200 consists of the body 
section 5204 equipped with the keyboard 5202, and a display unit 5206. This display unit 5206 is 
constituted by adding a back light behind the electro-optic device 100 (or 90) described previously. 
[0087] 4.3. <a cellular-phone machine> — the example which applied the above-mentioned electro-optic 
device to the cellular-phone machine is explained further. Drawing 20 (c) is the perspective view showing 
the configuration of this cellular-phone machine. In drawing, the cellular-phone machine 5300 is equipped 
with an electro-optic device 100 (or 90) with the ear piece 5304 besides two or more manual operation 
buttons 5302, and a speaker 5306. A back light is prepared in that back also at this electro-optic device 100 
if needed. 

[0088] 4.4. <a projector> — first, even if it uses the electro-optic device 90 of the 3rd operation gestalt as a 
light valve of a projection mold indicating equipment, it is suitable. Then, the projector 5400 which is a 
projection mold indicating equipment using this electro-optic device is explained. Drawing 20 (a) is the 
outline block diagram showing the important section of a projection mold display. Among drawing, a 
dichroic mirror and liquid crystal light modulation equipment according [ 5449 / 5443, 5448 and / 5445 / a 
reflective mirror and / 90R, 90G, and 90B ] to the above-mentioned electro-optic device in an incidence lens 
and 5446 according [ a relay lens and 5447 ] to an outgoing radiation lens, and 5451 show a cross dichroic 
prism, and, in the light source, and 5442 and 5444, 5437 shows [ 5431 ] a projector lens. The light source 
5431 consists of a reflector 5441 which reflects the light of the lamps 5440, such as metal halide, and a 
lamp. The dichroic mirror 5442 of blue glow and a green light echo reflects blue glow and green light while 
making the red light of the flux of lights from the light source 5431 penetrate. It is reflected by the reflective 
mirror 5443 and incidence of the transmitted red light is carried out to liquid crystal light modulation 
equipment 90R for red light, on the other hand, green light is reflected with the dichroic mirror 5444 of a 
green light echo among the colored light reflected with the dichroic mirror 5442 — having — the object for 
green light — incidence is carried out to liquid crystal light modulation equipment 90G. 
[0089] On the other hand, blue glow also penetrates the 2nd dichroic mirror 5444. In order to prevent the 
optical loss by the long optical path to blue glow, the light guide means which consists of a relay lens 
system containing the incidence lens 5445, a relay lens 5446, and the outgoing radiation lens 5447 is 
established, and incidence of the blue glow is carried out to liquid crystal light modulation equipment 90B 
for blue glow through this. Incidence of the three colored light modulated by each light modulation 
equipment is carried out to the cross dichroic prism 5451 . As for this prism, the dielectric multilayer in 
which four rectangular prisms reflect the dielectric multilayer which is stuck and reflects red sunset in that 
inner surface, and a blue light is formed in the shape of a cross joint. Three colored light is compounded by 
these dielectric multilayers, and the light showing a color picture is formed. With the projector lens 5437 
which is an incident light study system, it is projected on the compounded light on a screen 5452, and an 
image is expanded and it is displayed. 
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[0090] 4.5. ****** which it explained above and also was equipped with the video tape recorder of a liquid 
crystal television, and a viewfinder mold and a monitor direct viewing type, car navigation equipment, a 
pager, an electronic notebook, a calculator, a word processor, the workstation, the TV phone, the POS 
terminal, and the touch panel as <other> electronic equipment is mentioned. And it cannot be 
overemphasized that can apply the electro-optic device mentioned above to these various electronic 
equipment. 

[0091] 5. Modification this invention is not limited to the operation gestalt mentioned above, and various 
deformation is possible for it as follows. 

[0092] (1) Although each above-mentioned operation gestalt explained the example which applied this 
invention to the electrochromatic display, it cannot be overemphasized that this invention is not limited to a 
electrochromatic display and you may apply to monochrome display equipment. 

[0093] (2) Moreover, although the number of the scan electrodes which carry out simultaneous actuation 
was set to "4" if it was in the 1st and 2nd operation gestalt mentioned above, this invention is not restricted 
to this but should just be an integer more than "1." That is, it is good also as a configuration which chooses 
two or more scan electrodes simultaneously, and good also as a configuration which it chooses one [ at a 
time ] in order. Anyway, if it is made to correspond to the number of selection electrodes which carries out 
simultaneous actuation of the gradation pattern using the technique stated with the operation gestalt, the 
high-definition display which prevented a flicker and generating of a cross talk etc. will be attained. 
[0094] (3) Moreover, although it explained using R (red), G (green), and B (blue) as the three primary colors 
of a color as a premise if it was in the operation gestalt mentioned above, three colors of C (cyanogen), M 
(MAZENDA), and Y (yellow) of the complementary color may be used. 

[0095] (4) In the above-mentioned 3rd operation gestalt, although the ON section when a dot is always 
turned on is prepared once within the one- frame period as a subfield SF 1, it may be divided and established 
in multiple times. Moreover, not only the ON section but a dot may prepare collectively the off section 
which always becomes off. Thus, the die length of the ON section can be adjusted now by preparing both 
the ON section and the OFF section, with the die length of an one-frame period fixed. 
[0096] (5) Although the driving signal LCOM impressed to a counterelectrode 108 in the above-mentioned 
3rd operation gestalt is zero potential, an electrical potential difference may shift the electrical potential 
difference impressed to each dot with the property of a transistor 116, storage capacitance 1 19, the capacity 
of liquid crystal, etc. In such a case, the level of the driving signal LCOM impressed to a counterelectrode 
108 may be shifted according to the shift amount of an electrical potential difference. 
[0097] (6) Moreover, in the above-mentioned 3rd operation gestalt, although the component substrate 101 
which constitutes an electro-optic device was used as amorphous substrates, such as glass and a quartz, and 
the semi-conductor book film was deposited here, and TFT was formed and being considered as the 
transparency mold, this invention is not restricted to this. For example, if a reflecting layer is prepared in the 
component substrate 101 or the opposite substrate 102, it considers as a reflective mold or an opaque semi- 
conductor substrate constitutes the component substrate 101, the dot electrode 1 18 is formed from 
reflexibility metals, such as aluminum, and the opposite substrate 102 is constituted from glass etc., an 
electro-optic device 90 can be used as a reflective mold. 

[0098] (7) Further, although each above-mentioned operation gestalt explained the example which applied 
this invention to the electro-optic device which used liquid crystal, it is applicable to all the electro-optic 
devices that perform a gradation display using other electro-optic devices and the dot which performs ON or 
an off binary display especially. Electroluminescence equipment, a plasma display, etc. can be considered as 
such an electro-optic device. Especially in the case of organic electroluminescence equipment, there is no 
need of carrying out alternating current actuation like liquid crystal, and it does not have to carry out 
polarity reversals. 

[0099] (8) Set in the above-mentioned 3rd operation gestalt, and they are the scan signal Gl, G2, and G3 — 
Although the example which chooses the scanning line 1 1 2 sequentially from a top by outputting Gm 
exclusively one by one was given The selection sequence of the scanning line 1 1 2 is not what is limited to 
this. A scan signal as shown in "Gl, Gl 1, G21, --, G2, G12, G22, -, G3, G13, and G23 --" It outputs flying 
every two or more lines, and you may make it choose the scanning line 1 12 of all lines in 1 subfield. 
[0100] 

[Effect of the Invention] As explained above, according to this invention, in the electro-optic device which 
performs the gradation display by the FRC method, it becomes possible to prevent that display grace falls on 
specific gradation level. 
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